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B gJ-*j gg?0| Ul ^(electro I uminescent)£7JS 01 St* SWSSI S! 3S AISWS ^gSA|.§ 

»M. SS 2«S Al, 

*a« sai a £Aig citirai^Ai «is£ahbu-(13)si *«w qaoiMa elws^sai 

organic electroluminescent device(12)g HHxIoffi, orga nic e l-ect ro I yip i nascent. .devi-c8( 12)= 2F**£ 
S*"H- ITOe Qi"SEKX|'S" 0}hiE£!^(19), S7ISJISS Ql^OiXIS organic electroluminescent 
layer(18),. ttAtg* Hte Mgln^S QI^OWS »Af»±E'3^( : i5)S| *«.H0J. ^£E10L 01 UH 

SW 21-S-s. B.WH-^E2^( 15)011 Al 2I7JI HfAKlOl £A|g ©01 ' ! SIjL £E organic 

electroluminescent device(i2).M |I9*H3I aiS£Ainti(l3)S «W?IA|- SAIlf 4= StHOl, 01 IIHS'011 
BESIDE?} §f2§|€| 73ibil2^2! SAISflS V ^ 2T= 2f StQ. 

UMS 

£f 

^&°f £3 

E IS B ITS Oil- S&EIS SAI&xlEJ £AISEH 1# UERtfS 93 £- 

£ 2= 4'AISEH 12J Bf.^il UERH = S.S C . 

£ 3^ 8?iW»B*l OlSt? SAIS-fll UEFLH& EH£. 

£ 4(A).£ organic electroluminescent deviceOil 2iCHA|2] 2f flgoj (HIUX1QOIOQI3 . 
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E 4(6)= hole-transportlna liyertJ|2| ?II£I0)2| OlSWWJSfi UEHH = MUHQOIOUB. 
E 5= PVCz, co«rin(6)0| E = 3 PVCz, Oil Ehfe^OII =*!S)= cou»rin(6)2| ^2}2| fI4:i3?IIi 
UEHH = HfflE. 

£ 6? PVCz2| UEHH= 
E 7? £A!SEH 221 SAI5S5 UEHH = BSE. 
E 8? ±j Alt' EH 32) SAI&Xll UERH = BSE. 
E 9= gAISEH 42) £A|§xlfi UEHfl = BSE, 
E 10? £AI§EH 52) JiAI&XIfi UERH = BS£. 
Ell? fe'AISEH 62) SAISWIfi UEH.HS BSE. 
E 12= Alt' EH 72) SAISflfi UEH.HS BBS. 
E 13? £AISEH 82) £AI&»fi UERH = BSE. 

E 14- £AI^EH S2| a|SSAin«2| WtfgflSt ^ SS&2] ' 931*21 Stffi 9JSJEAI5*! 

I JE3*SSVH-a gEHfi UEHHS £SE. 

E 15= RAISED 821 HEfS4SSAI9«|S| 2=A|A?2| gSfi UEH-H = *!EE. 
E 16? coumarin(6) S DCM12) B.SS1 LhEliH £ 3EH=. 
E 17= ^AISEH 92) SAI5*lfi UEttHS BBE. 

£ 18° ^AI«B) 321 9|3&BSi HHtf^EH. ^-.EBfflai 5! «#*ffi2| jqg^.2). Stffi £AI§ 

flo, iAhg^ks^E) S 4 K EHs U€)LH = SSE. 
E 19= £AISEH 92| £AIS»2| 5AI^2| S 3fi UERR— ^SLS.. 

£ 20° 4'AISEH 102) °-!)g=W2| HHtfgEH. ^ SITB2I 921* a *j #»3Hl 73&*2| BUS *H9 
' X|2I'"Sa)3^°S¥£) H UEHH = ggE. 

E 21? £!AI«ER 1021 3EA|§*|2| BM*M =SH U€HH.= *!SE. 

E 22- *!AI**EH 112) °-i)g=ft2! UHV&EH. ^ B»S2J i?2b4 SI *fg*H52I B«lfi 

asr fiAisCss^Ei & mm ublh.= ass. 

E 23=.^AISEH l'2| 5AI&XI2) SA)4!)2| =51* UBLH= ^EE. -i -:M 

E 24= ^AISEH 122) JEAjgSlfi. 1>EKH= BS £ - - . ■•«£ 

E 25=; RAISED 1321 3LA|§»fi UEH-H = BSE. . . "L 

E 26(A)— 2aS*?S2| Ita^Si^CHSfi UEH-H= BSE.. = * 

£ 26(BJ= ira^SSSIIOtSfi LfEHlfS BSSSE. ^ 
E 27= »Stt»V»QI52l 3ARE01I OB SAHf2| ztE2F WAFS9* ztE2) Sfllfi WERHS 
E 28? Sa-S§-*)2| BSE. ' : ' 

E 29= &7\ 01 £!=\<i 011*2) AWE. 

E 30^ t&i *ra=».OIfiS0l 2J0)A|2| £»^M fiWBHrQl 5S**f ^23*K» SH¥S7I2F2I TJISOD 
EJAhofe g-2) -gi'AWSI ^S5)?i 91.^ ES. 

c 31 ° av^i m^sxioj: SAHra *|E==M light emitting bodyB2) S:^2| ?l£=Jt S.,?^ 
Hght fitting tod^ TmkYm r^aM«S(M CH^KS WX(«« ffl)2! ?IE=3£) U!i2o)01 

L)E)LH= ES. 

E 32= S g"S2| Cl-E gAIWEH.M 2)*H SlfSJ§x|2| BSE, 
E 33? a^I01^1M21 Df Od.fi' UERH=, 3 i^=2l oBSfi BSE. 
E 34= d^-fllOi^XBS) SSOllfi LiEEH.= AWE. 

E 35= 6f=-SIICH^ils Slf35flfi ^aOIMSAj 0|g^ °4g.SA|§-xlfi LI-EiFLH"= *S5- 
E 36= 2?g5AIS-X|2) OE 4'AI^EHfi UEHH= §SE. 
E 37? Sa)2| ElTBfi OlSt!" £A|3*lfi L)EHJ)= BSE. 
E 38? gEH2| ?7|ELiWfi fflj^OISS tt 5AIS*IS LI£HJ)= BSE. 

E 39:= §a| o, ECB| j ohw 5A1S ^o|| SiO)A121 SA)£I= SOU iAtof= S°l Ulfi(SAtfi)a. B^h 
SSra. SA»2J 4!! 2| B?1I1 L1EKH = affl-Oia. 

XES2J ?a^^0)l CHt^ ^2:2) ^2 

II: SAISxl 
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12-' oraganic electroluminescent device 

13, 201: 'i!!g£Ain«a 15= S.WH±ES3 

15: electron-transporting 'aver 

1?: hole-transporting layer 

13: oraganic electro I uninescent layer 

19: OUrEc!^ 20: 

21: m^'27\B 23: 

24: ^SS5 27: lagEI 

31: TH ■ 202: Sr*afi!»AW 

203 , 303: BJEHDIMAIig! 204: IS = 

205: £»S 211. 212: ?\& 

213, 214, 303: ^ 215. 216: WOT 

218, 219: SITS- 304: 

305: J?S3^ 306, 303: US 2! HIS 

307: 571 ELS 

- - f £W/ ^aFir _7/i£ *■ J7 
■a. i^s g^E S sp|uia^(electroiuinrnescent.)±7a# QlStf S^Srjll 5! HM A>m*1= STSSAIS 
»IHI 5& 201 P. 

a 9^2. aAt5»W Q:^ gfl*lv*& BAHi MAPI is SJ ?aitt iAPISf SSKfl ^Ul 

ft «jfSA|§SIM S*J 2GIQ-. 

^lAiil? aTsa J3 ; aS 3Sti 3§r4rs "waists asoi ■» s S«= 

otf « asJOAsS *» * m== §£U QRK&gQDOIAfe 5AIS 3 SU~h OVINIA) 

S^S* Sua ■Taiofl* ^uisT^awst *ssais»» owa **»ia &a&i<nM= vmim 

Ss?F &cd/»f SS0W ft«tt 5MEH*MM St 4= SOU EHSKfl S.«EH0fl./J=: "laBtES* «t£ 
* 200cd/»THlA1S SfSttf SSffl^f* . S* £| ^ffl^ W? Hfc2f fij^l 

^§01^1^(203)01 HHSiaOi 2iGK 

oMXi ii ai masons 7|W2M 212)21 QfcJS(5**^)IH ^ .2^(213.. 2i4)3F WOT (215, 

s ^aoB^^aa WaierewieKZDZjs s.Am= »2i u** «bb as sis e.woF 

cp c iqmi I tFHHi= HI-SI- &s bh^oi eaj^S (303)1 OlStf ^giAlgxIE TRSfail 2JCh 3£1 0} M 

=?309 oi *TaiI *aaffl sTtt. jSsai«<a»}S Ei&ifa^ss oi^ghtw ^7iELs(3o?m hhj 

=m =j a* (307)" 3!' i^aai#O08)S 5tA|»0l EHSWt »SStf aSESJ: ?»21Q. 3EIH 01 ^1 

son ^ssas s-m *w »ss afitao. 

cc otAwnnfl oirHA-ri=- HH ?l-OI ^AI^P (203, 303)1 §I^£§^ .ZEglrCYjOl S ^FL^£?'' 

fcrELf(oo?W^^^ »*W/w(saE)* ^nFora s9*(vi)Qi bd. 
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HH XI [BSC 

ion e!\w;?B fl; 

g£rij)=r ..t^JihSrej-AM^Je '."Sa o nil mini nia*h A oiri ni IIIHM SM^EHM SiCHAL 




., o-=flJ<H 2JCHAI, 

oi as tin iuia 



S™ ^™ -* «»sAisflM saATs^Aiaoi SfS shim bit 4= ga. 3£IS 

isall 3711 If 12^ 2ACHAI 3§££&2tfr= 201 SS^Cr. 

'^E1S| TiEHH CCFSKM sAHr(V)°l «£?> JDS^I IBSM 3LH2 




21 £A|g£2[ »3r 3Cfe SSIS 

•w 1£+^E1 SOI *SA» £A|3r= at.S3EATS«SAI BGWSaiMMiai 9|S3WSM7h SiCh- 




-ma Issfi&S" aaS Wtm sai ww w 4= asp. 




m sais* Vb »3*te 2010. 

01 9|o H, 

aiisoi mora sn^n leisMft jjwjw i^^^Jn E L S^li^% 8**P 

3 AhOloiT ^»'»tl w«* oiym°£w SBSrS oraganic electroluminescent laverl #3, #71 A 
gSAIiaQfl = CH*^h6l.lHxrl S7IBJBMS ?UI«D. 

~7I oraganic electroluminescent layer= Hnorsanlc |' e ^^™^EE f ^§rf 

I»?kg*rabi3p *s SaSsi i saw sisiAisasAjs ohs sssm. _ 
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(HI) 



N-N 




— electroluminescent^ 
layerflfl ESEIO) 2IQ. 



aa« S^MOIOI hole-transporting layer ^, . -• - 

"a4f £ ^ISAiS 4-(dicyanci»etMene)-2^thyl^ 



— i i 



electron-transporting 



S^ifS ST«SJQ. QifttM DCH1C1V )2J ?IA»a UEK3CK 



(IV) 



H 3 C 




CH 3 



Qggl^Sf 1 Joi 500^^S™|?DU HI 3S m UEK3D. OMW co«ir.n(6)(Y)2| 

(V) -.. '* 



HsCj 




Q5 mESSS* quinacridone^ 2D- 0I«HH quinacridone(VI)2| UEK3Q. 




-bis(2, 2'-diph enylvinylene)biphenyL 4, 
IbutadieneSSiS , cyclopentadiene^i^ , 

ueksq. 
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#7\ or^nic electroluminescent layerSI -01 »MS« ;>>« W*IS ^«9LWu- U A^- - ^ 

01 S> a «^ |}{| 233 = SAISXI2I gMtti 4' Alt.' EH a .7I£3*KH 
(£AliJEH I) 

c 1- s »§ofl S^HS SAISSISJ^'AI^EH Is UBLHS SHSOIQ. f SfS! 3 *ir S IAI 
Sxfiinr /5h»oH #gMM HHSIS orasanic electroluminescent device(12j2L 01 oragamc 

°<3 or . iganic electroluminescent device(12)°J ?3W CHolCH (jS W, °™»nfc fif^^E^S 
^Tirof t9V= ras scq opi cc^= P0 |y(ethyleneter ephthalate) Olol PET §2| ^aih OI^OiAlir ?l 

i3S7J ^Tssfv Hl^ifil a^30eSW(*V)0l S^Sfe electron-transporting .JJjSwrQQai MS 




»°^S^SS§r^th&K)l Ol^OiXIS hole- transporting layer(17)?r ~?~3=JrB^ <n n° ™ P 
5^ s^T^ g*l *aaffl »&- 0I hole-transporting lwr(l7)2r ^-J^^oTJ^J^ 

a , , tZH^^t ^tJrVm^ oiQ 01 organic electro luminescent loyer(18)2J ° k 

=T-X^Sarl^ BHD(...)£| ^(Xfomulae)!! U 




N--2>At> 0 
O 





(ID 



f H H 
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(va) 

i 



\ 

// 





c =c - c =c 

/ H H x 




01 52510) 2SQ. 

£E*f E ICHIA)— #7\ organic electroluminescent layer(18)S electron-t ransporting layer(16)2f 
hore-transportTng layer(17)S 7£3CH SIHS. OIM *^3XI SHI 3= 0I£2| carrier-transporting 
l«yers?23 «l£ §Q. 

£ &?\ organic electroluminescent layers R, 8. B22J0II S^SKH layerOd OE *J* lfS£f 

electroluminescent layers, ^ red electroluminescent layer, green electroluminescent layer, blue 
electroluminescent layerM HH*|SHDI 2f layer£l %^0\ ^ »SAIS>IE SQ. 

01 3° RS^Ofl— AlqSS OI^CHXIS electron-transporting layer, 0CM1OI EiS PVCzS 01=01X1 = 
hole-transport Ing luminescent layerSJ 2**23 i BMf . W»M5 electroluminescent _j5S«r7|««a 
H Qg^Oil- beryl ium-bis(tO-hy droxyb£nzo[h]qulnol inato)[0lot 8ebq213 OI^OiAl— electron- 
transporting luminescent loyer^ N, N ' -di(a -naphthyl)-N, N -d I phenyl -I, I ' -bjptenyl-4 _4" ■- 
diuine[0|8l- a-NPO]£ OI^CHXIS- hole-transporting layer2S 2s^22! Sritfr= 

electroluminescent layers S*IEII!, B32IM5 AltfS 0lf L 0l^ I ?' ert ;^ r «^ rt '? 9 K ! & 
96wtSSJ 4, 4'-bis(2, 2-diphenylvinylcne)b iphenyl(0|S|- DPVBi], 4w«£J 4, 4 -bis((Z- 
carbazole)vinylene)biphenyl[0l5|- BCzVBilOl 5X8SH= luminescent layer, a-KPOf 0|^O)AlS hole- 
transporting layerSJ 3#^?22! electroluminescent layers gxlSQ. 

0\t[ Bebq2(«), a-NPD(IX). DPVBi(X), BC#Bi(X I )2| UEKiJQ. . 

(VBO 




(IX) 




(X) 
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(X I ) 

^ r <xj 





organic electroluminescent lwr(l8J2| SIMS 2*!S<HI ! »^^V^' 0?S?lS l&J'^f 
2=(I9)= 2| a- 2 organic electroluminescent device(l2)01IAl =»S = J Oi Wo TO a 

%hs. mi is iras««ai!. n 2}=ms 2f o. o5»-o. is*3 £§acH aa. 

0I£ SAISM(il)2| organic electroluminescent device(l2)2J QjSKH tfSSSMSr. £Wtr UK}- 

35 °? faSM OI«5!5= organic electrolumin e^ent layer(!8)cr & elect :ro uminescen : aye rs 

UffiStt organic-elertro.urainescent I«rtl8)» «iEag(19)» .^S^f^, ^BfJ 
»2j CHxfeFl Or? 2f223 If 4: SIQ. 

ri-oa 0MWffi|inaM3^2J 7-3*1 7H^M «S«!0. £ 1M UERH5 Ur2i- 301 °-!!§5A|ttHa(l3)S 

I s rH° ^ i Wi^ufettfeS i tm^§(22)6T slaa ^sibi ^sacH aa. nan awi 

B;*l5f f 27lj -imi sSei^a^Wks iMEwi=#2s ^saoi aa. aasa <x 
2&lfi«^a'™2 imxm sttffe *'°£*a *y ^ 

5§i ( ^ t T^feiaarwSlBHV^an m wja. raae w §p° f 2 °*| 

HSU r ni=Hra™i« SQ| r°'D TFTf31)5 3 7flOIS2^0| d^SST! s^orS TflOIMEr 

f J^^g)-^ ia omi It oil oi xigi BH*^a?r ^ aj s $bh^(32)oi a^aci ao. 

organic electro I uninescent device(!2)# ^^SAISA) 01 got 3^.(=^EHWIA| D| e ot o-rJ-J 



(S^EHOflA) OI§Sr= S?) 




01 aAI§xt(H)i 

1 i tptufri o/i '"uSms T^iAIII!a(13)§ #2ror01 organic electroluminescent device(!2)0fl 

S^r24)2J i^if «T0hAi organic electroluminescent device(!2)(H gj AJ-tl -U OH y ^ 
TtiiSoa ruitra e^CMni^js o-jitiipe OI^CHXl^ organic electroluminescent iayer(18)M #J[oh 

^ iait" ti?^o. &J S2LTa ^ cdioid, 0HinES^(19) 5! organic electro I urainescent 

S (, &1S^a1^^^^^ 

Sr^ic^,eftSLfneient 0 \^?3)l *&S»>FSftr * ^1^%^^%^ 




Ml k=S=(l9?sro%ga 5 nic A ^ctro 3 ^ ^ «S« lAWWS 

ggfo, ^^jOI SfOrAI CHSrCH &ifs sAr^" 4= 2lO- 
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ni^-tK 01 HH2I organic electro luminescent devices I Z) ±1 ?H^2J WIUAlU-OIQI-lfe a . — 
4(A)0II QaaD. £Ks h EAI(z)5 organic electroluminescent device(12)?r SIOIQ. 
£ 4fAii>{! P'-Tz END 3! U^JHSS 01501X1 = hole- transport ing layers Alq3S 0I5CHXI = electron- 
t ranspo r 1 1 na layer ^-J 2 ^ -r d! tt J I cU£ —I s o r — =•*•>! — s u\_rt2 u- . 

Oj^ioii^ ^carrier^^ IHCHIAK2J S»S 1 OlgfiS JHS^J lowest unoccupied molecular 
orbital fLIlMOHl ^91 Oil 2J^£IH SiF3J 0IS3S highest occupied molecular orbital (HUM0)2J e^lCHI 

sissfctf ffi?oi sftra of* waoTcsic^g oi^s * nasi n^2j a sag gstawaw era 

IrOil.UXKeV)Qil s]-sa,i sck 

oAi ?H^ c ^- 0 ^^£i electron-transporting layer(ETL)Dil CHS!" a»2| ^BM &oHAi=- cathode^ 
*ft*»qlTAl52| LUMOEJ ATOI2I £ESti3«IOI 21SH cathode S! anode^l AKJIW ^§ 7 ^|I 0 J 
^oaJaS U*ru 4 SAO. 0Hh:S9^££*Et hb I e-t ranspo rt ing layer(HTL)CHI CH^ 

Slil ^fflf^»A^"anoce2J OlStHWUTaai- HTLLH BJ HOMCEI ArQ|£| ££1419*101 aSHI 

cathode S anodei"oil SB* 2!7ffi£S« ^^K31 4= SID. 

naop uTi j u 01 xi^io. njSQji CH^H A! = £ 4(B)0fl UEI-LH — HrSr- 901 PVCz2h BHD2J StMO 2|fl| 
" ih=aSA^^^^ - anodefil OlSSHHUWa 8NIH HNBI «0|Q 

SodA* Sow M&nHM S5§ BNDBI H0M02I- PVfcSI HOMGE] AF0I2J ga P B# 7*a7*aS ~^or 



a at !m 1 a« ?sa i^r aasj awi 2m ^ffgj&a ^f L 2 




7WS SMJAiaQ. 
2| 7I-A|»fi I?§*>0. 

' c-c- ch&oi pvCz • =5^S(6)OI £ = S PVCz#, WEI**0I| 2. 85x 1G _ *(mol/l )01l Ai SJI9|= 
ioK C 3S(§""a SSSsSeT cou ma rin(6)S P\Cz^WA1= 4COn m ~500nm ¥5011 S^oTH* »H 

pvez ?s so™ .0131-21 ail aim sick 

PVCzS 400hm 5x4011 ELKIH 5! PLEI31 5M1 21Q. ; 

£ 5 6°S¥E4 PVGz£l es«H1 2AF24 §S21 mWI 2J*I PVCz Wm^M.OO™ 5*I<HI JIHl 
iEH2J2?qiIa organic electroluminescent device(12)01IA1= /E^U^SJI^ SSWzS* »■ 

0I2.K g-s xi-scHI 2JM s ^'AISEH2J organic electroluminescent device(-IZ)— S3 2153011 M J?SS. 

gjLf x 3f Jgiy pTqli sr«r - -aa oi cm soil saiss ansi -*qki* 4= sicf.. . £ 

on 5^X1:712)01^^21 4j.7l.4f SOI hole-transport ing layer(17)£F electron-transporting, 

Uyer(l6)2J 313 sS"0IU7l. .iDISM hole-transporting layer(17)2|- 




CD 



01^ #AISEH IWI CH-olOI flS4!3ae?- Oil A1 electroluminescent layerSA) ^IB.nM* OISW 
oni At-u^h 4«AI^FH 11 HI THohOI ^AI^EH 1CHI SiCHAI^ electroluminescent layers sj- 

7IQJ0ks electroluminescent layerOII %OW= §%f}B ^$&X& 

D. 01 tlHSOJ ^AISEH 1011 SiCHAI £ 2» OlSoKM tfS^ &AHjHJIElS| TIEKdfc ^lEUfefi 

Ai-2j ^'aiseh i2j ?\si((i)3.o ch^ss aoraa. 

£ £ 37. 3E01I UEI-LH = HFSh fe^ S2H2I JEAIS»0|A|S ^■"^MJ^^X 




^\°-"^'XT£g2i~^iii^i" sFATs'iAiW 4'aiw 4= 2IQ-. 



£ ^AI^EH 1011 SiOlAI- Vim^HJfiOl electroluminescent 'W^M |H^S^ jB»2| «g« 
SJoH SOI S-sHD. 0I£1 ^ electroluminescent layers 5>£HI^S f SlF- 0 '°|,™^ 

131 H^IELS-^J-^XIOII 9JGHA1— electroluminescent layer^Oli El^iLill- ic^ilJi 

el ect7o um hes^nt ayerOfl °Dt-ET01 2ik 227I0IIA1 Slfl^S? Sl^AI 01IUAI1 WW 

4= SiD. 01 §01I.At a^folS ° ?| 7)1 electro luminescent layer! 01©^ 2°-0l 
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^^electroluminescent layer! OlStJ 2?J£D£ XWWM SQ fcg *|£2J SA12 tfAlV 4= a 
Q. 

s &'AI4JcH01IAi— gMr-!Ei (271011 4?2I- organic electroluminescent device(12)tHI 2|*j- 142J 

5j SwS^AIlT* SlS S21S£1?2fiSf2g= SSS!9 SSOfl Q5 *?2| SAI7F ? r S*W SO. ^ 

aUa ?|L ^4$* SAI2J AMDfsTs tfCHXIir 5AIM 2£*t JtAJg flAIV * SO. SE 

ma] s7iel±wsq siQ. oj ussm s £ai«ehoi sichais siaasshs aasoiu Ems 

EVg|.i=. ffla-JPthQILI- 25S21 t'SCHI SMQIAi organic electrolumirescent device(!2)2J 2JsH 
iAI^t Isfi- 4= 2171 till SOU MQ gsjOl 7 r SSr7fl SO. 

E 3)11— 9!}S5A|jIian3)2l- organic electroluminescent Iayer(l3)24 AKJIOfl organic 
electroluminescent laWr(I8)2| ITCHM 2|# »!* S4=3rll, 01 S£S?H HO &E^^2J 

aT!We&ft((XL)i gSI*t UEH.HH SiQ. 

O^IOilAJ organic electroluminescent Iayer(l3)!r 2f 0 5. > 3 1^=51'- EM„' a S;-°r[#fl 

i^H a«jsJa. 01= hole-transport ing Iayer(l7» PVCz2F BHD32S SKfl PVCz24 tfSOl 2|S« 
4" 4= SIQ. 




3h 31 S&I(CR, CB. 5)21 AFOIOfl ^fla. ^ TFT(31), DHMq±#©s H H*IS TFT(31)2| ?i|0|I=a°i 

a tft(3I)2j EaeiEraoii.Qiifo-^ a= asioteacaos ?saoi sick 

ol^^F^a) s^skn itihf^ stsa. s#eh°i swee, s^aa ^ooim 

SIQ. 

• safru-A.=?(8M)- EHol-01 l^goPI CIBS01I 3^(15)0)1 ^ 2IU24 SWITCH U organic 

elertrolu-minescent KlB& MW 2«f 22 TFT(31)0I »JW * Sill . OIM QQ 

TFT(31)2| Ml #3 «3*SSAH LH^OII JHEICH2 SSWS a-S.«0| 01* MM 2W 2|| 

3 Sf— 3# EH^°S ejifflS- 4: 21Q. E organic electroluminescent layer(18)5J 5! a =0hAi as 

IccRr cg cb"oS"°is» s§ m*m mm bsisekztr, 273, 27B)0ii °iou gwsm so 

Slr5f(23)£S^a «AB1&JEAIM2| STfl S 1 4= SIQ. 

(fe'AISEfl 2) 

£ 7° a 'g«oj £AIS*|2J £AI«EH 21 QE>LH= 33feOIQ. S ^AHSEHHI SAI'&XI (11)0il SlOiAl 
- sSsSaIIKH 13)24 6^1^ ^AI^EH- l2t'**aQ. organic electrolumirescent device(12)fj . 

™^c7:i = (|gy or g a nic electroluminescent Iayer(i8). S.kA>JH^ES^(l5)0l ?.«0IQ. Stt. 

AIE •fe*-?! ^AI*<EH 12F ^SO organic electroluminescent device(l2)2J iula^s a 4? a^,- 

iaSaflaorfaw itfS uMtvn «■ 4= act esj b ^aisehwi stw/as ^ai^eh isf <i# 
oi Sir! ^^a ^nmo\ s«t» 5Meh^m*' ^= jlai» e». b ^'ai^ehwiai^ 
5 m (turn mb£%%(?3)i wxtmn&zsM* ^ ^sssi sj=aixi>:i=oiig o -!! s«-sfa»F 

71 *IS &APjf± = a^(1-5)S ' OWCiarSS S^4- 4= SI7l -QrSOt SSOI o'S-y organic 
electroluminescent device(J2)M XIISS'' 4= S!Q. 

(^AISEH 3) 

c. bs a B-22J JLAIS-XI24 4'AIWEH 31 UEFLHS 93E0IQ. & ,^A|^EH2J SAI&flOil 2CHAI~ 

Ig^AiliiiniJoi UfrntMrn m Soiaisj Bmwmzvm 4= ss «isa=* xh§^ 2 

ol Q . E organ ic efertro I i nescent device(l2)= **W n *R3F i Jffl2l^}%&%&%$ 
^i2.S Sl-ag 0H-inE2^(19), organic electroluminescent layer(18), «rAF?H±E2^(15)0l SStlOi 
'BWaO. S ^AfSfflM a01Ai2J QS *S»5(24)0I 2= Si WSWra ^KJ; tf^*|f 

2SI- ^S:Q 0I2F S s ^S^^ tfE^AH organic electroluminescent device(l2)£r ^SiAlJiHa ( 13) 
01 %mi& JEAISx|(11)M 4= SH HQ ^010) gajS^ ^ 4= SIQ. E*f 5 61 A| 

SEHOfl aCHAISJ fe^lt!" 4'AI^EH 22F ^ifQ. 

(a'AI^EH 4) 

Efcg EAISXI2I S AISEH 41 UEHH= B3E0IQ. S ^'AI^EHSJ ,S!0UI = 

2!! : SIEAIiIHy (13)2J S 'AI^EH 12F ^SCF. organic elect roluminexent device(12)ir £r 

7|*K a'AI^EH 124 UW?H± C7: 1^(15)0I ^SS^ftSS 0|-*0|X|= ?H± = S^(l5a)draS *WS ^?S0I 
Q^ I organicllatmliinescent deyi«(12)24 ^gfOilS ^A!?l - 5^^^(33 0 H « 

? S SAI 0 H ( 3)2f orgSfc e I ect rolumi nescent dev i ce( 1 2) 1 i ^5FH 1 Vfi&AH&( M BAffl 01 S. 
AHKb)OI ah 01 III ajjli* utAHKb)S SfA^A r 3(33)MA1 tfgfS-Of BSI4f &<3^.0HJI1 

£SJ "4: oiq. °^EH(HIA1= organic electroluminescent device(1-2)l 7§oF01 SAIS S_(c) 
I WAlllsAr^gEAlll ixi 3)24 ajg2| UHtM ECFS IAI7F 7^SW SO. B AitiBUH aOI 
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Ai = um ^01 S,^a.fAFS(33)2J £SC!I 2iAfSKa)CI ^£9, 01 3AH|j-(a)0l £^£101 SJAf»2| 

S'^iFl 321 mr 4= 2iQ. S AI *J EH CHI 2101 A1£J QE SWIS!" &'AISEH 12* CH^f «*BO. 

(fi Alt' EH 5) 

£ iOe S SB 3 5Alaht|2J AAI4JGI 51 UBLH£ 5SE0ID. S £j AI3EH2] SAISflOl SIOIAJS 
^S£Ain:^i!3i2j 2SSr5(23)2J Srtf5(41)9 £xl*j- 21 firil^S gAJSEH I2F ^^ W S =? 

20ID. ^-aw(4|)s AiS D| ggl-2J =01 ^-4= Sjfisi 50! Dj ffiAI-S *'0| 2J- ?1l9i>;iAi & 
AK ^2rl BWKN 3i£B£5ai ^'2J 2tJ» k yS ^Al?| = 71 ?>=D. 0!£F S"e ^£2j 5AI 
SflOIIAlS &Ar* J ££Al£ SAhS-(a)OI IE ^5(41)011 Si^S $ ^§(22)011 SABIOI BfAWHiES 
^(I5)2J uj-AfQil 2JSH BMS SAHKb)OI SES5(23)» MrS* * QAI 2r£!"5( 41 ) Oil SI-tfEI^I [IHSCHI 
0I§*£ S&ilAi S*1§3EA|2J AIOWE MD HCHJIS SAIM 2S*J ?IE2J 5 All tfAllf ^ 

2iD. E «M32] g°OilE IE W£0\\ ?4^ EMM fe'AlIf « 2iD. 

(flAISEH 6) 

E IIS S »S9 3EAI3»2| £Ai**EH 61 UEHHS BSEQID. 8 £A|§EH2J SAISflM 2i0iA15 
28|SIAinH(I3)2l- organic electroluminescent: device(12)2| APOICHI ^£!5(42)1 SSi!" §1 JB2W 
3 £A|*EH IB- ?«0|D. Sr£!5(42)S A|g Dfi I'll 2| §01 ^4 50101 SArS 

01- ZJ- Til 3 Oil AI SJ-AF, ^Sf-m BWK» S— 3HsL#l S2J SSStfS ST#AI5I=- 21 §» JfeCh 
OfEF STS ^22J SAISSIMAJS &AH3.SSA1S 3A»(a)0| ^§(22)1 SB*! 1 * SfrtfiEK 42)01 2|fl 
Sfi+EII! B!"A0H±E3^(I5)2|. SJAHHI SjuH SJ-AfS SAHKb)Oj DAI Srtf 5(42)011 ^£71 IBS Oil 01 
§£5 2101 A| 2jSSA|2| AIOWE SD a«X|& ^AIOII aStf *L£S| £A|» fiAllf 4= 21 

D. E S^OilE IE 7BttSay\ CIHSCMI ^4>*f 5 All tfAIV 4 2JD. 

(^AI^EH 7) 

E 12= E SAISixlSJ ^'AI^.EH 71 U€RHS 53E0ID. B tfAI«EH2| SAI&xlOi! SiOiAf^ 

^gSAIIHy (13)2J *B»S(24)0| 2!^ §1 X11 2!^^ ^AI^EH. \2\- ^^OLD.. ^AI^EH. lOUi 

^ £^A1 £I1>0| ^SS5(24)M 2E ^HFuFH ^HHg^^AI IE ^CHI ^2^H2 SiXI ^71 [IH^Oil 

aj-AI-^IIf ^2^0ilA12] .?|E2J U| g 2011 CH^I-Qj S 4'AI^EHOiIAi^ UH 
SOILED ^2^01 SS^CT £112 ^A^HF ^3l-^0ilA|£j ?IE2J 5,^1 ^ ^ 2JD. 

(^'AISEH 8) 

E 13? S ^S2i SAI§S|°j ^'AI^EH 81 DDLH.S S^EOID. E3 S. -11- S 5AIS"X|0|D| 

^SaAIEIIH-(13)2F *»PII UHX1& organic electroluminescent device(1.2)S CHSf MSQ, 

organic electroluminescent device(1.2)^ °£l S Ol^OiAl^ 7I5(14).2J W.OI 7^^St,^^J SftUAhSS] 
g^, (HIS MS Mgln^S 01 mo\X\= «WH^E2^( 15)01 ^^EICK 2iD. E^ ^Ar?H.4:ES^(l5)2J 
AH^^Af^ -aw»S«S| 5SHS^EJ ^St^^l- ^S ae^K »&2|'«H1, 3 SA^fr^(eV)OI 
..electron-transport ing layer(16)£J »S2i 5W.-«-SX^JE(LUM0)21. . S«(H fifSHS electron-, 
transporting "l:ayer(!6)HS5l BWaSWOI ^F^TiD E^ USD ^S 2101. Hr^eiD. E l^ArS 
&SOIAI SEf: 7rAI3(4OQnm.0IS--8OOnm 0|SFS| 2^)011 CHoFOl Hha^'oFD: 
• 9?Af?H4:EaS(15)S-0il£ A"lq3S OI^OOTS electron-transporting layer (.1-6)21- PVGs2f BNDSf- 
' ?F S hole-transporting layer(17)^l- Ttai'S ^ # El CH 01 ^CHAI^. organic electroluminescent 
layer(18.)^ 2iD. organic electroluminescent layer(18)4 , '£Hte OH icE2^ (19)01 ^#£101 

ad. ' 

^■H-XH-g^ ^§ SOIU 0171 ^EH Oil OilU.AIl ^4=3^01- ^ ^ ^ , g A 425 

itfffc Xj^g OI^CHAI^ E5MQICBV hole-transp orting layer 3 e.lectron-transport ina PayerOll 
EE£I:CH 2!D. ^^E^M^Ai^ OCM-IOt E 16011 DEHJI.-S Hr2r SfQl 600rm ^BOfl ^EIBI 

^ SSIXI^ LHAI 5|^g-§-l aS9B. ^^EEf-MSAI 3^(6)01 E 1601} UEH-H^. H r 2F 

^01 500nm~550nmZH}ll EI31 ^1 UEFtfD. DS ^4?.£S*MSA| ?IU3E!1?0| ^ r D. 

gAH£S-E^Ai:^ TPB7I- ^^siq, EFg §*!|E5MSA|= 4, 4 1 -t)is(2. 2 ' -diphenylvinylene)bi- 
phenyt, 4, 4 ' -bis((2-carbazole)vinylene)biphenyL tet raphenylbutadieneSEfll.> cyclopentadiene^ 
EH, oxadiazoIe^E^II SOI' SID. 

wAH^ii-e^ iAjj^^E^ §4!!E5M= 2^ PVGz&^yOll CHtl" 1H110I ° c 1/100-4/10021 H!^^ S 
SHU ^#or~ CTEHBEISI M&^^.MMOil %^Q\M E^ifOI 5§£IH 2JD. 

arSiA|i|«(13)S organic electroluminescent device(T2)2J 0HinES^(1-9)2J l\<2m<H\ HHxIEIH S 
2IS0II a"B»5(23), ^SS5(24).0I fl«.a &©2J 3^S^IE , -(20)2F «*S»5K21jg AFOfOil ^ 
§(45)1 £|CH 2iD. 3^3^15(20)^ CH^LH^^I 3011 ITCS OI^CHAI^ 7rA|&01l CHS} 

01 70K QI^2J z=2Ygm ^ ^12^(25)01 SAIS^ Sx-IISOll 1SAI aSEIJl §#S^(25)#0il£ UH 
t>^£|S| 1EI.0I0IES 01^01X1- SHHtf^(29)OI SS£101 2iD. ^S7IS-(2.1)2J CH^LH^Oi!^ 
ITOS OI^CHAI^ 2l-^3=:(30) S 31-^3^(30)011 g^S TFT(3iPr £^HH10H CUErAI D 

4= HHsSCH 2iD. Will 9 £ tSStf S 3011 ^Hlo^ gStf£S Ug.^1 HH§& OH^^HHS.^ £IGH 
2ID. TFT(3I)~ 3 >i! 01^2 ^01 ^^2^1 m^o[~ 71101 MSrSJ Oil. 2^£13, 3 EcHejS^Oi ds2 
S"! ^q^fe EEll2]dr°i01l S^EIOI KQ. Oil TFT(31)1 Et/^fe U|»±S^0I5 Itr4'£l5£^ 
OI^CHXIS S^l 3^(34)01 IBS* SEIil »i3^(30)^ 3 gZ^3^.(34)^0il.^ 1EIOIDIES 01* 
OlAiOl HHtfaa^ ^A|£! t:HHt, p 2|(32)01 S^EIOi S!D. 

aBHtfSf(29)3F »HHtfSK32)2| A*O|0ll= ^^IHHt p S °^§(45)0I »n«Jl SD. 

(45)2] ^X\~ HH*«*(29 , 32)2J ^|0j| SCHAJ2I HH* P ^1 HHt> F ^(29, 32)01 AI 3a-HH ^1 VAV 
Sj-(29, 32)3011 CH3F01 afZh " SMSMZiSS ^HOllAl ^2J 7l5^o^« Q qs^2J 715*1 
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tfsl-a ?5" ±10' 21 SfliI2, l 2S iS ^i F £s SfliemsfSHI °IQ. 
□an n| 2AI§*I(11XKI 2101A1S *-!}g(45)2l lglO|g/£(And)2* °J)g^^))l|(d)2J ^iII3 £nd2| 
2* EE] *f«T2| 24121 ^21ft2| S"i. F l SA*50I 8^ -i« UH2J gA*52| *-40l 

2{gSAIHa(l3)2| ^715(20, 21)21 2^(30. 25)50il 37M3*= 22/011 IQ&M 301£ Sj. ^, 3. 
m, "A2.E. HSfMI S33H2 21C*. 

E 14^ awh, ?H gaA |ji a yn3)2J ^-2^73-21 b1l* F #EH2* 2* 255(23, 24)2J =2*^2| Stfl «!§£AI 
g-*|2| 5°i = *S¥E1 5 ESOIOI, 01 g AI42EH01IA15- ^-25^011^(13)21 And2| 2/1 800nm~ I lOQnm 
S tfS5*= SAIOII 255(23, 24)g> Zf2|2J ?2*3(23a. 24a) i C*S2* 9S Uttr°£SK)l M»30l 21 
Q. 

H £ 1421- gfO|' «!SlEAIHa (I3)2| £N=>2| 715. 081 13 715(21)21 5»W 21CHA12I ajggXHMtf 
8ttF(HH4fSK3Z)2| Eia»tP)(2la)S °-3§£AI 1^(13)21 S4(S)0| CH4H3I 2SS*?*|3'52. 5' ±5' 2| 
8W. QM^2| 315(20)21 5*1 Oil 21CHA12J «ISS»HH4ra«f(HHSfSf(32)2| £18l»«f)(2lh)S #71 
*'sj(S)01l CHs-hOI S^SIS 52. 5" ±5° 2| mM 212CH. 5!jggA>= 3 MSI^Miftfl IE*2SterJE 
AIS UEKS H12HTOI 715(21 )£3*Ei 715(20)1 Sf&KK 5S|S 75 < > ±10° 2| ?£?lil'425 

E^I^MHHtmm 21C*. 

HEII1 ajgiAliy (13)21 715(21)21 5*1011 210U12J sH3»XHiH4! ! S*F(2l4)» 0° 2| ««23 a*3 
2}S£AlllS( 13)21 715(21)011 EH*f9>= 255(24)21 = 2*sK24a)£ #71 °-i!I!MX*2| efl££8«2t 
ojdkgpog 52. 5. +30 2) a^pQ|| 21201. ojjgJEAl 1^(1 3)2) 715(20)011 CHtfo*= 255(23)2| = 2* 
#(23a)S #71 SojieawFjy. «g*fog 47. 5* +3° 2j g^fOil 21 Q. 

01 4'AISEK2| §Ei?!!S£AI§-XI = °4§aA| 11^(13)21 °J!§52| ^s§Sf§a *!^|2| 255(23, 24)2) 
Brag* OlgSKfl If llSS. 01 fla«l3£AI9XIQI SiCHAIS 255(23)1 ^2*S*01 a 

Af*j- siaisoi qgsAinuoa)* x\u= 2*§oiiai n °4§§2i *sa^soi siti 55#eh7* umoi 

$12 Ve*55o7 W 25#EH3 OS aSBSSS S SOI £101 255(24)011 SAKjE, 01 
255(24)1 ^21tf SOI 3 SI ^251= Zf II*552| 55£2| fcdlCHI C[*E m°i ^501 El 2 , 01 * 
4? 501 S.WH ££2 =f( 1 5)011 Al BWKII1 #71 255(24)2* *!g£A|iiH a (13)2* 255.(23)1 **SI£ * 
2*!g£A|g-7;|2| 23 §011 1A*£J£*. 

SElf'ShA*?H^=3^(l5)01IAI 9/A1S! £3^011 1A*S*= ShgOflAI 2|gIA|.lHaa3)2J J^SgM 2J 

m s'Xws^^asf dswAi>«sstsi am saws* tn=f »s sia-esas atw S55(23)on 

Sa»CT ffSOl 01 255(23)1 ^jWHJI ifAHSKr SS 9fA>?Hi=S^(15)(HIA|. &>AhS S3> 712J til 

vm gr^ «r*(HffljD. 

□an £-71 <2iaiAII[||a(13)2| 0 4§#2| ailSfgS 01 ^§«01l Zm. 37h52J:0fl IUB 2!§gA>2| 

.71 01 SOt 01 255(24)1 ^2*Sh= ^ .D}.5»2J »3E2J.UIM tUEtAd S2J «r&Kl| Sfh*fO. 

= ?i!g5AluHa( 13)21 5^(25, 30)5011 SST1 37^*3 °4SMXh7* M^MHHt^EHM SXIS*SA| & 
£W*km Ql-as-sVwSI- 5HS0H Crj-EFAJ °-!!§#2| ^H^gOl SfOWIAI^ 0 -!!§5A|H.a(13) 

1\ Sttei-71 IOIS01I, Ol 255(24)1 ^2Fofe ^ ©§521 55£2|. HIM ■ [ffSfAi S3 Sf^OI mm 
A. □ S0l.&AT?HiE5^(15)(HIA1 BAKI0|.flrarffM|IM(13)2| £3=01! gA1-*tOF. 

Oia -901 01 B2I9ISXAI3XISI #A1:52| i?, 4 JEAI*IS 5:^(25. 30)5011 37*51= 2ST01I COH*A| 

asi&cf. 

Ol lS1°-!)g5AI5x|2| & Ah&Ot/a SAIW $ 21= «f. ^, *2|- 35^21 2x112* 0)gf-?i||4!! 
21 -SSAI3 ^2* ffl.st^ja^SI- S5AI3 ¥il 5S!*J-J2 ' '21Q. 

£ 15= #71 1EH°4§SA|§*|2| SA|4?2| SSfl L*E*LH= a' -b'^££0|C*. 

01 £ 1EE* SOI #71 SaiaiSSAISasi 5A|4?s ?|S.aAJHM( 13)21 5^(25, 30)50^52/1 37*81 
J2 21AI i7?#EH0ilAt= IH«(P)0l 7*J*S A -40J01 5^(25, 30)5011 °!7*S*= 2.2/1 ?| 5pJ 

mimo\ mts.M'&L'. m sj(R)-^(6)-^ g(B)^*-»«i2j- »as as*o. on a, ^, §2* = si 

^2| SA|4!jS Ofc^OIL* 4!!=£7* ^= 2SS. r 4!|0IQ. 

£ 3?2| EMSOm SWAI2I MAUI R(min)ES §*H «?2| 5AI#EH0fl 21CH.A12I 1AH1 37*52?0| 
5V3 OH MAI R(5V), 37*22:01 7V3 UHOfl A] R(7V)S o*3 #71 §EL12!g£AI&x|2| 1A*1=, 

R(min)=2. 78% 

R(5V) = 22 . 85% 

R(7V)=29. 55% 

QIC*. 

HEII2 #71 l£i5"SaAI#xl01l 2101A12| ^2* B -!j2| 5A|2| 5E2H^M(CR)= «jl SAIAI3I7I ?lt? 3 
7*22}l 5V'S II 1^ ila^Ml CR(5f). ^1 IAIAI7I7I *l€f 37*2211 7VS Ml (IH2| 5^31 
iM.1 CR(7V)S 5*3 , 

CR(5V).= 8. 22 

CR(7V) = 10. 63 

0101 ail 5AIAI7I7I 37*22,-1 W£ *»1 0H= IE «?! £AIA|7|7| 37*22/1 5VS Ml 
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01 2^ »s SAI^HF S M2H^~ 2?33EA|ul« (13)2| *I3(45)2| 7IEK2I 715(20)* 

t tfftKJl 75° + 10* 2J §?|^§^25 iS2l »4fM M^I^MHH^Hl Xi*OI, 01 ^gSAIEH^C 13)2] 
Ar..j'2J £cO| Smfnm ~1100np£] SAIOli 7IEK2I)2J 5«M 24CHA121 '^SMJr*] UH4f»4f(2!a)» 0° 
£ *19 IH ES5(24)2J '244)01 M^I^M^HI- *5m?2.^ 52. 5° ±3' 2J £ 

gfE^VSj e^^> 2 :-iV<OI I^liigt^ S?S-* F £S 47. 5° ±3* 2J gf5F0|| «S£|0| 2 = 532 

sai gouas =aoia, oi-t 21201 #71 g*n soius 3 §E7t ?igoii ckw ^=zh±m, xai*i 

2| #B| £ 5AISS0I u»aa. 

COEMd 01 lEn§SAI §7:1011 CO-sg l^iEil 0IS5OT SMI SI sT^orS SAIW ITe sKrQUi ^ 
4=2J £Aloh3, Stf 5KH±S* m= SAIOfl £A|2| 71*2! MSF « S 3, ^, §2] 33*! 
1 lAttUL ^SofOI, Eli" *!xH7r S^t!" D^lSIJEAIl tffflir $ 2D. 

E «|*£3AI OlgSfe 3^ 1EH2] BCBaiSEAISflfe £ 39CHI QEUHzr HF21- 901 SAITOH CQEW 
^AHOi §TEf 221D. S*!§ DS dlHSI-OI 3E7 r ^OFAi AI2iS r 7| CH333D. organic 

electroluminescent device( 12)011 Mzz SJ^ESMSAI DCM 1 , ^E£^A1 3SfS(6), S«£SM3A| 

AHoj ? | £7F S oWA1 ^ 4? OB CHE]" *I£SIS±« SffiWI V * 2D. 0I2F SOI organic 
electroluminescent device(12)0ilA)if ^ A 4S3 98*^ 22|3 ^14= 2A7I QiSOl ^ 

^Oil COB SA|^2J &» a ?|E1 *||CHIf 4= 2D. 

(£AI*jEH 9) 

E I9S S SBS2| ^AIS.EH 9M U-EHJiH 2^ffl, E I7S lEn§£AI&*l.21 B3E0ID. 

01 4 ! AI^EH2| £AI3JJ(11)£ aiaiAIBIH(13)ffl- #CH3£3 $8MHI UHxIg organic 
electroluminescent device(12)3 CH^f n*'33D. 

5i|SiAIBia(13)-s e^EI S^S7l*K20)2r **S7IS(21)2j AW I Oil ^3(45)01 SB £13 
a'*S7l"5(20)2| 21^3 Oil *| ##5(49)01 fflflSOf ««»5(49)2| 213^011 SS1>W(23)0! HHxl£IH 
^S?I5(21)2J 212^011 ^3^5(24)01 HHxIS £IOi SiQ. 3^3^1.5(20)^ CH^LH^SJ 3 

M^TQS ofeoiXI^ ^rAI^OII CHShCN 70X014^ ^2F^^ 512^(25)01 SAIgej. aaiSOl »S 
Ai S'SEIH S#2R<25)£0fl£ HHtPx-IEia MEIOIOIE^ OI^CHAI^ 2HH^(29)0I ^S£IOi 
#*^?I5(21)2| CH^LHS^WIS ITO^ OI^GHAI^ ShiS^(30) S! 5^2^(30)011 S^SI ^I^AF 
Si TFT(31)^F tf^dH^Oil CCfEFAl UH^£IOi S!Q. HH^IHSE t?^t> F ^ 3 Oil ^JHufe g^tfHS 
USj-ol HHsE! DHMq^HH^OI EICH XQ. 01 M TFT(31)^ 3 TilOIMS^OI d^aSTM M-^^h^ ?ilOIM 




01 '^A|^EH°J SiaaiSaAISWOI StOlAiS ^SSAIBH (13) LH^Oil MAI& "a!|-S (45)21. Anc£i- Sflr 
«^(49)2I , aiEIC«iasj"aaFaa-»^ : "BS5(23, 24)£J «6»5(49)2| B»A2lr"Btf 

t- gAr&OI eM^!&2! UH^i ^AHT21 &>0L 2^(25. 30)ZfWI 2h7|ffh& S^Oil CCI-EiiAi SjOlE-aj, SY 

E t8S gxig ^g-SXra HHtf^EHa- ^ SSS : (23, 24)£J, ^im S fl^»5(49)S|. AI^2J 
EAtS»( ll)2| SAIS-^HS^a S £30101, 01 ^AI^EHOil A1~ ^g,^AFH| M^I^M^l 75° ±3° , 
Anc»2» 800nm-n00nmS tfSAtH «-4Wffi(49)SSAI ElEirjOidSJ B0| 6Gnm±20nm£J ^.1"T]|^U|- 
^ =AI CH! Si 0l^g^5!-(23, 24)# ZL ^m(23a, 24a)# "ffS %%*2.£. $m UH.XloFH 

5|?^ffi(49)S 3 73^(49a)M Cr§2F g^SM ^1^01 HH-^fciO 2!D. 

^ E 1821- ITOI *^2| 7\B, 0111 OI3«3IS(2l)2| 9S(Hi SHMAISi afSttra««aW(2l-tt)S °A 
SaAIJEiaX 13)21 S§(S)0fl-OimO1 25^^«S 52. 5° ±5° 2J Stf, Q^^2J ES«I5(2Q)2| 



S SS*?«S 75 a ±10° 2J &$|^:E2fog eo|^EHH.tfS>3 2iCF. 




SfSS 52. 5° ±3° 2| StOT 2Q. 

01 tfA|«ai2| 5AI&*|(1ie 5Sj-SffA|.HB( 13)21 ^§.#2J «f3Bq« S «6WB(49)2| ^§1^§^ 
*^2] 2^(23, 24)2J Si^gf OieoFOI %!M 21£^> 01 lEi^.g^AISxJOil SICHAi— 

S^S1T5(23)1 ?2FoKfl SArS!" ^^SH"0I ^1^^(49) HI- ^§(45)1 X|U~ SFgOilAi g?\ 2\gn 
2-(49)2J ^gg^g 5! °-Hg(45)2J sg^xi-g^ oj-j, ^ c^cfEH ~?\ HFrlDjAIH 2f E^^OI ^ 
EH^F Dg EFSSlfOI ^01 £101 01 »5(24)0I SArUrU, 01 01^.3^(24)1 SOI H ^ 

1 ^^^^ 2f IrS»2J &S-E2J -Ul-Ofl CQ-S ^2J WA^\ El 01, 01 ^SfOI &A0HiEa^(15)(« Ai 
BTABEIOf 0WB»5(24)jlf ^§(45)2f fl6W5(49)2f iaS»S(23)fi KF9I^ *2fSKM °^§5AI 
S-XI2J s-3 4 Oil f Afe/D. 

Et!" S.WH 4:E2 ^ ( 1 5)0)1 AI SW*! SS-^Ofl tAfStS 2 r §0ilA| ^§ (45) S $l.^^r5(49)(HI 2|*B 
HAlAia^ &CH2J gaoiJAi mm^Bm STU SAI-AI2r CH«f ^ 2?flS3T0l £101 SCSI'S (23) Oil 



47-1.3 



Q i 393-024347 



'ZAm?\ [L4gCII 0! £-REj£W(23)# «tfK31 sAWF& ±E 2 ^( 15)011 Al SJ-AI-S S!M 71 2J 

HPrlXI ST^&Oia. 

HE! 12 2*! §(45)21 ^gg^a 01 S!jg(45)M CH*J 2J 71-2 SMI ffl* ^SMX|-2J HH^EHSj a»M CD- 
Ei-Al HOll SBttKH 0|J»E3HEK24)W 'bj ABI-zr S!*l SUh^EH?!- BSWfJI (III SOIL 01 OI^S 

SB(24)# ^Hfofe Zf 9&E2| U| Oil COEKM S!2| ^01 a»&HZ, II SOI 

B.W?HiES^(l5)MAd HhWHOf XAI5fl(ll)2J SS^CH! SARfQ. 

ckm oi sAisa(n)2j baissi ^, ^ sai4» ~ s^oo, 25)2-011 aiiws asroi co-hfaj sa-*!- 

Q. 

01 IAI3*(1I)2| Zl &£MAj SAIlf 4= Sj. ^ §21 334»21 23I2L OW Sfll*!2| 

SJEAISJ «L CHCf ?H*(2| S5AI2J u ^t SflWHl 2ia. 

E 19S SAISfl (11)2| SA|4!2| S±H UERHS a* -b' ^EEOIQ. 01 S I9SU- 901 JEAI5W(I1-)- 
2] £A|±»S a = (25, 30)ZWI SSTSI- 2iXI 8?§ is^l^EHMA)^ IB§(P)(HI ?TOS 4(0101 

2^(25, 30)ZT2] 2!7K22m ^1 oH SOJI §2.^01 3(R)-^.(GH§(B)->^->™21 »g3 S^Q. 
Oil ft*. §S V 3! «!21 SAI^S CHin^OILF *!£E7|- £S 2S£J 4?0IO. 

E 01 tfAI«EH3 IAI3« (11)01 2iOiA12| *°| £A|£EH2| BAIM R(min)£3 oFH H ^2j EAI^EH Oil 
2J0U12]- MAF^t 2!7l32rOI 5V2! MAI R(5V), 2I7F22TQI 7V2J MAI R(W)EQ SI-S 01 »E|2tS 

R(min) = 3. 30% 
R(5V)=23. 64% 
R(7V)=23. 91% 

oi a. 

nan oi se^sjeaissidii ^oui2j sm- saisj 5Ma±sceR)& ™m saiai^i^i ?i§+ spi 

S2r» 5V3 Sie £[|2J ffEffl^Sfl CR(5V), ti AM SAIAI5I7I Sit! 8 2!7ra2TS 7V3 tim HH2J 5Mar^ 

■ M»-cR(7V)g era, 

CR(5V) = 7. 16 
CR(7V)*8. 76 

: oiql saiai?i?i ^iti- e!7F2sre tvs mrs me mm saiaippi b!?hjm fts-ft- 

p [0IDil.E #M51 - &s .fflgBhiMIft SGH2CK 

CO-a-A-i 01 5AIS^I(11)tHI OSS 0lS«^ 'SPjS S.5 «AIM ^ a^oilAl ^4=2J 

• iAisra, esj- 5-Mar±M»-*7n «e saim sai-24- ^sffl *no:-* s si,.*, §2j aa-^s.s- 

AISI-Ol 2SoFH, E*!- S**? ;| Lmm Z\ 5 .AIS * ;2{Q : 

'EC 6^1. ^AISEHOilAI— :E .1821- B6Va o .2| S^Qfl BWH» 5E#S^B(23)2J. eih4(23a)# 60, 
5° ±3° 2] •»«F- , -W^»5K49 ! )2| Xl^#(49a)# 52. 5° ±3° 2J H&Wa&, 01 ^'AISEHa-if 

01 «1SS»2| M^I^MZte 75° ±3° , Arti2J 800nm- MOOnm, ?i^2"(49)2J. ej.EidlO|22] -gfg 
60nm-20nnS fflJl, Eti" 01 ^(24)21 ^2S(24a)M ^71 ^§M^2J M^I^M.^lh 9*S4f£\£ . 
52. 5° ±3° 2J gtf^-S ^gofe fe^l 0° 2J. HSfl» .CH3K)I a*B'BS(23')2I ^2F^(23a)0i 

SMXF2J 51. 5° ±3° -60.. 5°* ±3° 2J g;?|2J ?l^»fi(49)2J 

Xl^#(49a)Q| 4^1. Mfl^MafSfa- '2jB4fSS 42. 5° ±3° -52. 5° ±3° 21 g?|2j gftfOfl u 4 
« a --aj, ^ # ±?.£E'£ SAl® 4 3D. 

(tfAisa io) 

^'AI^EH 10011 CHoFOl OI^OU gSt.CK .^'Al^EH rOCHJ AJ= EAI§WI(f1pF 2SH:5C23)2| ^ 
I^(23a)21 «6W5(49)2l X|&^(49a)2J fetf* «a*ia fe'AISEH- 921: ^It.z? ^«0IQ. 

^ 20S a ^-S2| ^ AIS EH 10# U-EFttfEf. WS-IAIBIH(:1.3)2| °-^g^XF2J HH«f6fEH2l- ^ SB5(23, 
24)2] *SWK23a. 24a) S ^14^^(49)21 XI^.2J tfAW aAI«M(U)2| SAI^HS.^a S E30I 

01 SEH^ 0° 21 S*f(0IS§7l5C21.)2J S»M S10HAI2J ^.gSXWHtfS^^IaJJOll CHoFOi 
5#S1^S:(23)2J ^2^(23a)# °-1§MXF2J M?|.^Mi}*f2l- ^.g^SS 51. 5° ±3° 2J 
^l^|-5(49)2J Xl^(49a)l M^j^M^^F S^g^FHS 42. 5° ±3° 2J at ^01 01, ^ 

7IS(20. 21)21 °»01A121 °Jjg^XFHHt, ,: ^(2.1a, 20a)]if 01=21^5(24)21 ^2h*(24a)2J 

E 132h ^Q. 

E 21^ fe'AISEH 1000 21^ aAISM(11)2| SAIM21 UEHJIS a* -b f MEE0I01, 01 

SAI§*l.(1i)2J iA|4?£ 2^(25, 30)321. ST* *» « BM -HfiWOI »1 WH8 (BH35 
-* H 42J »a|g BSffiJO. Oil 5{. glF * «|2| 5A1^^ OJiz^OlU ^£E?F Ajgei- ah; 
01 

a 01 £Al§Xl(1i)Qil 2iCHA|21 g|2| WMMZ. 
R(roin) = 2. 76% 
R(5V)»24. OSS 
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R(TV)-30. 6GS 
OIQ. 

HEIH 01 £AIS»(H)Oil' 2iCHA|2| a -*!2 5AIAI7I7I 9\H S^Si'S EV£ ttH2J ^cH^Hi 

CR(5V)3 ™1 £A|AI?I7I 2J7Fe!£M TVS Jill U32] ^SZH^Sl CR(TV)S, 

CR(5V)-3. 72 

CR(7V) -II. 09 

DID. 

(flAISEHII) 

£ 22 a E 23^ a gfS2l gAI ^EH llfi LFEFLHH SID. 4*A|gEH MOilAIS SAIS*I (11)71- 
Sffl»5(23)2| ¥jlM»(23a)21. &w « 6^15(49)21 A|£-A(49a)2J a^g E 35(24)21 ^2F^(24a)E] 
S% p l »£ioF3 A'ATKEH 32F ^SOID. 

E 22^ 01 A|. *!EH2] £AISM (11)00 2iCHAf2J 2*S(45)2| MXF2] HHt^EHSF ^ SS5(Z3. 24)2] 1= 
2W23a. 24a) S «4W5(49)2| 73fi«(49a)2| g&S *!S£ArS«-2| £3§HS¥E1 g ESOIQ1,. 
01 gAltJEHMAIS 2i|§MW2i SSI^MZfg 75° ±3° , And2] 800nm~ 1 ,000nmS £|#XF 
5(49)SSAI EIE1L1IOI£2] 3f0| 60nm±20™2] St OlgsFzr 5 AIM', S* 5! OI«3»S(23, 24)1 H 
«jU*(23l 24a)# QSjZI- S*f£S mO\ HHxiSUL #71 *I"4W5(49)S H Xl##(49a)l as li- 
ars grafts mm HHxioiii 2ia. 

= E 222F SOI £«2| 71 5> Ml 13 0(3^715(21)2] 2^1 Oil 240IAI2J °Jjg SXHH*fSi?<21a)§ 

^'25Aiia(i3)2] a*(s)M mm ss^sim 52.-5° ±5° 2] ^21 §715(20)21 5 

«.M SICH.AI2J ^g£XFUHf> e a4F(20a)S n»(S)0i| CHoKfl SW^flOI 52.5* ±5° 2] BrtflH °[o 
tt, 0 4§M^ H ESi^Eg^g EKSStfSAIS LFEF3 dFSF IQI, 013^715(21 )MA1 
£S^7f5(20)g %m 2.m^m\ 75° ±10° 2] M^I^M^S SSI^MHH^KQ 2iCK 

ZLEIH, 013=715(21)2] StHM 2»CHA|°I ^SSOTiHtfStf^la)^. 0° 2] tF3, 

• 013-^715(21 )M CHtFSfe 01^3115(24)2] ^HF^(24a)^ £-71 ^SSWSI ^^25 
47.5° ±3° 2] g»*fM 2£Dt. 53^ 715(20) CHI CHSWIS £S#SU5(23)2] ^2F^(23a)^ £-71 S£| 
^M^HF e!SW£3 36.5* ±3° 2] BtflHI 2JU, E*> £|£:*F5(49)2J X|#§(49a)S e°|^e 
S^fiU- siatfSS 138.5° ±3° 2] gftEH 

01 ^AIWEH2] £AI3»(H)£ °4§(45)2]. ^gS*r© S W A ?»5(49)2J M^'l^glF *? £f2j 
E 85(23, 24)2] as^SM J3fSSK»-' *MKt= 2£S,. 01 SET ^SSA|S*|-2| £]■ 7H2] fF^S 

5ai^ sis a -!e, 3, asm mm, im unmi ssais ^2k. ch;h ^^21 ssai 
2! 5tmin sip. \- . .. 

E. 2^. SA|§x|(11)2] 5AI 4*21 &MM UEFLHS a'-b'HEEOIEK 01 E 232F #01 SAISW(1l'i.2i 
SAIMg 5^(25, 30)3011 2S"E 37IEIXI »S ^71 &EH.M-AJ S. ItlM(P)M 7^hS ^OICM, 5^(25, 
30)il"2J:37F2S, , -# ^711 oH BM HfBfc ^(R) : -»^(G) -> 'S(B) -* a 4|.2J »a"S StF^EF. OIM'^I. 
^, S5I- m S."«|2| SXiatg CH,ir ^0|Lf.^=E7i.feS flgth -4(010... : i: " 

■E; bltflAIS'ffl 1-121 'JEAISM-CHOOH SiCHA|2] s£J 5AI^EH2] HAFHH R(min)^S ^FH, «|2| SAI^ 
EH Oil SiCHAi2] mttmW 37F2^0| 5V3 [fflMAI R(5V), 37FSa"0l TVS! UJI&ilAj R(7V)^ ^F3 01 1E1°4 

§jeai.&x|2| mHmz, , 

R(min) = I. 85% 
R(5V)=22. 37X 
R(7V)-28. 35X 
OID. 

HEIH, 0| JEAIS«(11)0| a0fA|2| ^2F m 5AI2] 5MEH^M(CR)S, U 4M IAIAI3I7I 

S 5VS SIM [11121 eMEH^Mg CR(5V), £A|AI?|.7| 37F2^ h # :7V^ LIU 2] E.MBH.^M^ 

CR(7V)S SF3, 

CR(5V) = 12,09 

CR(7V) « 15.32 

DUX. dEAIAI-7171 *|« 2!7F52, h # TVS *SS tLB.= IE iAIA|?|7! 2\tt 2!7iaSf« 5VS ^ 

# CDI CHI E #S§| 5SEH£M7F 2CH2CF. 

^ 01 tf.A|«EH 112] IAI-5W(1:1)fe 715(20, 2|)# n§|.A| Iflfi tl" «T2I S^5(23,24) S2] *^2] 
SH-5(0| 4iAlttEHMA{£ S«S&£^) (23)21- 71.5(20)2] AFOICHI 1§2] ^1.^5(49 )^ HH^IoFS §A|Q{J 
^§£»2] eoi^e^s 75 o ± | 0 o g ^j]^ oh§(45)2] And2] 800nm~110Chm, 

^i^F5(49)2] a.HHQ|^2| &m 6Q™±20nmS SJ"S?M 2iCHAH2J 5}/-^, H 42] SXI^-0| 2 

DiAIS 31-5(23. 24) a ?|^F5(49)2J HHxI^aOl £A|^EH 9, 102] ^2 21Q1IE EMt^ 71^ 
S ti" 20101. 01 £A|g*l(11)M ^oF3, ia§E1i OlStFAl ^ M oF~ SAIOil STg sF^S 

^2] 4«1 5AIUFH, Etl" 5MEH^MM oF^ SAIM. 5A|2] 7|g3 ^2F « a 3. ^2] 3 

EMtm as^Fn, es- ^a7F s^ti- c^m^sAii- $ sicf. 
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(4IAISEH 12) 

£ 24^ g SrS2| JEAI§*|2J tfAISEH 121 SEAIffl" BS£0ID. 5S £3S "II" S EAI3AQI0I, 
2!|S£A|H3M (13)2h organic electroluminescent devi ce(l2)M CH^f ^SHU, *SS5K24)0| 2£ 2 
t 0213*3 fi{AI4iEH m S|»S ^SOI §D. ^^'£j oh S £AI5*IOflAi5 E "k-EW IS" 2^ 

(BSCil SD MhSOl 2> c ±*i<Xi?l ULH =011 2*113 ?|£7|- feOW = SAIOil BJArSS MHJ0IA12I $\ 
£21 ft| 23-711 IT 4= SiD. 

tiAI«EH 3-1221- STS ECB4J2I *!g£AI5*l£ ?Srt!£2A| OIS*fe 23, £ 39)11 LfEKHS HI-SB" V 
01 £A| ti| OH 2|fl 1-AHOI 5TEr SlSCh Sol D§ «E(»A«)3|- WOI- £££ 

srawi oiasD. 

4!A|«EH8~I22| organic electroluminescent dev ice(l 2)011 A1~ Ml 19 ™>4 E5MSAI 0CM1, 44 
E&ESA1 cournarin(6), §*! £Em^Ai TPB1 3g£H3t >***i »S All 4= 2i£H ITItfr£ 
a £5M2| SttftHS 3S3r2 g4!|2| *|£^ feOWAI Zf 401 CH^ ?I£ U J2J^1 SfSt*ffll 

If 4= SID. 0121- IfOI, organic electroluminescent device(12)MAJ= *i ^Dil i h ^^c ^151 S 
21-3 SW 4 2i?l Dg« ^*!Oil [CrS IA|*?2| ^1 SI ?l£l Blffllf 4 SiD. 

tfAIVGH 8-122J SAISM(11-)0| tfAltta 301 3151 SfttErg WX\M3\ SSItt SAW ftlAIV 

4= SID. 

(£AI*JEH13) 

£ 25— S STS2I SAI&XlH] flAieEH 131 UEHH5 B3£0!D. 58! £3 § '11' = £AIS«0| 
01. St|S£AlilU(13)3f organic electroluminescent device(12)S DJSf ^g§Q. 

°J1gSA|IH^(l3)S organic electroluminescent device(t2)2j 0Hin£3^(19)21 213^1 HHflEICH *i 
^oj s eg 7|e(20)lF ^PS?IS(21)2J AND I Oil ^§(51)1 ^S£[ 3CH SiD. a?S7l3?(20)S 

Q|tftH*2| 9011 ITQS OI^OIXI- ^AIINM CHohCM 70? 0I#2J. §#3^(25)01 SAI-S^ 

^EICH SiD. **S7IS<21)2| CH*mi3«0il = I TOE OI^CHAI^ »-fcB^(30) 3! lr£2^(30)0il 
a i^|§±7>2! TFT(31 )?t .SteHHSM CCfdrAi D4 HHS.EI.CH SiD. HHSDISS tS 9 3{HI qiiKH- 
• = LF^i DH^^HH^ £ICH SiD. TFT(31)^ H ?1I0|MS^0| 41^3^ ^o)r 

~ Til 01 M DSJOil 2^ ' ^ ~~ " ~" - — - ^r, 

TFT(31)S - 5t^f 

^3 ^(30)^- a . . _ 

*!2£IOt SID. aHH?f5t(29)-ffl- ^HH^(32)£J AFQICHI^ 4§ St>^S s^FHH4S ^§(51)01: TH AfioH 
SiD. _ .; 

'arS f (5l)S #£!0| (lai^BI q-LHD^ )^ °4§0il 2^^ gMf S^fAIS, ' oi*S» PE6H?!"S0HJ 
PD(pol.ymer dispersed.) S'SS^EI fijajW 4 SID. \ 

am ^ sAi§«(ii)OiiAi^ »»a aasa^ aw ^i ^^oii BfXisrj&.sfflasj awi-sttjissi. 

•Wt SD.SOWb gAIOil "fef #£2| lAj* SIAIS 4^f 2iD. 

'4 h ?i tfAl- ^EH l-130ilAI : ~ 2H.§ 5'AI EI.U(13)jU- organic electrolumines cent device(T2)S ^S.£I2J 
Oil tfAf* : EH2J SAl-Sfl (il )2| S4SXAI-3DIU(-13)j&> organic electroluminescent device( 12)2J. AF- 
OlOil £ 26(A), 26(B)0il UEHJl-S fctfaHHS Sail»B»0iS(5a)a ??0|.0i_£ fD. 
t,^IOiEi-(53)^ SEI5tM.1l 01. laiOil^EfM, 
1. 3~ 

#01 s 
SEIOf 

g^gJtS'W/ £Vx¥of5(53)W¥#t^tir^92j 9|S£AIHU(13)42| feJ.68W2| #1 0 
UFH, OFOIH^EEIg^ g^92h SArSHI AWI2J SAr^Oii CHtl" §AH +(° ), ^^(HI CHtl" SAf- 
* - C )S SSJSfD §AR,% 25- a fl-S«FS!v £ 270il UEKHif HJa STOI -tfAffiS- .SARtf]| 
+ 30- S] BAUKxJOl ^ 0° 21 SAHKy)SSAt #A^ 4 2iD. 

Ql» ^AI^EH 1-4'AI^EH l.30il CHoHAi flS4!»S. B »9S OIlQil tt§£lzr ^ OFUH fl 
AIM ¥45^ ^§2j w^0| 7r^oFD. MS 19 °^§££1 TN^§££ 21011 STN^-gSE, TU.^M • 2 
^■E(eH)SE, S95I OlS^rAI Sr^ PC(^aOI)££> P0LC(I1»»S4!« °^§)EE, PDLC/GH££, 1 
a^HIS! aiSflE, PC 0 -^g/6H££ °4SS£1 «IS-SA|HIM (13)011 Sj§1f 4 SiD. OlSt 

§[§ H£oii cKFAi- A ts aaa.a2i ssrssi- §21 ngsAii.^ stsai « 

2101 7r3oFD. 

£ fe^ltJ- 2|; ^AI^EHOilAI— organic electroluminescent l-ayer(18)g Alq3^^ OI-POjAI^ electron- 
transporting layer(16)£F PVCzSF BMDSt ^ R, 6, BBTS-fllS'l. SSJe! 1 hole-transport ing^ lave rCJ.7)i . ' 
^ ^^^^ 5JAISJ- DE ^^lELXH^l Ol.gorOI E^2J electroluminescent layerU 3= OlfiO 7 
Ei] electr o luminescent Layers* ^tS- 2£ 7ho^lD. 

^| 4'AI ^EH l~130ilAIS & h S«g2| 44:1^011 Slti" °lo» ^45otS S£±^l 2JX1IWI » 

fl. orlanic Pe I ectro luminescent ' devi ce( 12)01 SiOiAi, VW&a S±!*f~ PVCzSF if^mSfi ^XHAI^I 
H Si=OI Alq3^. £^> Alq3 S: 1 hole-transporting I aye Oil AlcflU hole-transporting I aye [r2| »5r 
■mS22!2| §2J CHIUAI1 ^45H2, ^§ ^'1 % y miz= B9«SS ^^AI3£ =D. 

Al.q3S 3 Sg2h 3X1-21 Xfil^Oil ^JoH g^^^^ ^"^^G! , OAS 13 coumarin62F SXHAI5I 

4,4 ' -bis(2,2 ' -dicheny I vinyl.ene)bi phenyl, 4,4 ' -bis((2-carbazale)vinylene)biphenyl, tetraphe 
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nyibutadieneSEML cyclopentadiene^Exll , oxadiaaleSEa ^ g ±3 *H£S fiQ SOI aJOIAI 
?IS =Q. 

^ £»' AI^EH OflAIS ?H£E S^£SAi OOUI^^t Aj-gSJISJ *FEs(Hf, Sj-g*^ 3. 63eV)0| 
LF, *I£??S];±:2J £gJ-§(Sc, £J3^4= 3. 5eV), QIES(Y, ^SiW 3. 1eV). &£f(La. *im h ^ 3. 
5eV), AOS(Ce. 5|"24NM.9eV). = EM£CIS(Pr, ^2SN£3. GeV). L1I2CIS(1U SfStK* 3. 2eV), E 
£M3(Pa. ^3tJ-4= 3. 5eV), AFDFKSm, ^tJ"4 2. 7eV), SSS(Eu. ^2^42. 5eV), 7«a&(Gd, 
3. 1eV), EflagfTb, SfSt!-* 3. 5eV), [ll£E££(Oy, -^StM* 3. 5aV), ^§(Ho, STfflite 
3. 5eV), Oi|ag(Er, ^2i^ 2. 97eV). SB (Tin, 3. 5eV), 0|Ei|ag(Yb, Sf2tte 2. 6eV), 

^QIKLu, -3[3th£ 3. 5eV)2J g-aLl 0li*j £J^i i^fe ttsOICHSE gCF. 

#71 RAISED I — 1 3CHI ^ B.W?H£ = a^(l5)S S.WSOI BStf 33 722*IEh SW3CHI SIS 

2*fq] £&ai?i£ 3§*F3 aa« aar&e 2A« 4 sioiai saisi aiowe aoia 4 

21Q. 

£71 A'AISEH l~130flAI = organic electroluminescent device(12)2J 7IJEK14)g SEI^I2-£S SHXISh 
2fe ^Al DM! 7I52J SS*3 *FOI011 2J& Al»* fl2S 4 SAO. 

£71 ^AI^:EH l-1301IAi£ 2HSSAIIW( 13)21 TFT(31)^ H £!EifleOI Or»IH±tf SiaOIOfE SD. £ 
□ MEgS*" 4 2JE^ *EI*a50IOIE E, §±EH71*!, e*±EH7i«, S?l*aLI«. 2{?t* 

EiU«2| Oi^ 20ICHE SD. TFT(31 )CHI 2ISJ- ajQH^S QI£IOflS ±«S4a» OI.S^FXI 
m»A| CHt»fe S^fi ±E£K)l=tt«S3 fl* 9£0HMq±^gQ|Of£ SO. 

(*AI SEH14) 

£ 28^ S »S2| SSS g-»2| *H§^ ««¥£»■ EfSEQIO. 

01 £AI^EH2J organic electroluminescent device(lOI)^ SSS25AI. light emitting. body(1 10)* 01 
Stt 2012, light emitting body(liO)2J WS| gAF9#, «* aL3£AI±nW CH*^F= 9^011 
«CH-*ffl(l-2G)S HHaS!" 20ICK 

^il. light emitting body(110)0il CHoKS SSSFS. 01 light emitting body(110)= SHI PET4A13 
OI^OlAl^ ^3 715(111)21 £H3 3011 SSa ?S^*Sa^(ll2)2K Ol S^(H2)1F CH.t>^F^ 
2^(113)H1 AFOICHI 0I*0I7JA| SST?! 37HHI CCtEf ^IftfCF. 

organic, electroluminescent layer(114)S JWAia «|5K3IBO|». 3 ^23^0 12)S OHinES. EIH- 
2^(ri3)S 1\\±B^.M Ji^&n. 

SEtl g?\ ^aS^d I2)S-4TQS OI^OJ^l Si^DI, 3^(:113)= organic electroluminescent 

I ayer( 114)0fl EHt!" 2XF^3S21 3-gQilAi ^at,^7F feTS XI S2! Mg-lntS Mg-AsfBS -SSJ Mgfll 
t^S^S ««E|Of SiEF. i 

MgTfl g-SS bj.gg.oi ^7} WmW, 01 Mg,l fi-sks Q|^CHX|^ ? 3~( 1 13)01 S7| g.21 ^.g 
HF ^§oF01 anwuTiu, a^2F &S«K)I ttSrtt ^9pF SO. 

• •3 mSH, 01 tfAl^aoyAr^S 2SCHI U&a" tlha- SOI 4^1 light emitting body(r1:0)£l H 01 

• 3.. aaMAI *-S.7l"5(1 11)21 tF30il SS"A| cerium oxidefiF si I icon dioxi;de(Cea-SiOr, Q2t CettS 5 

suiora.' i. :5<x <i. ?4)s oi^chai^ ^rfflsor-fes-^ssTa-^criB)^ m«ioi Mg?ir t>s.2 

• s- oi^oixis g^d .i3)a s.7L $g2.m^Ei %tm\ mmn ^a. 

£E SE 28Q||A1~ 4,^1 organic electroluminescent layer(114)M $t 7H'2| »££AI LtQbiiJJSt OJ 
organic electroluminescent layer014)S 6^1 ^AISBLOII LFEFLH- HF2F BOt. OH 5c E *01l . hole- 
transporting layer. ?H^E^Ofl electron- transporting Layerf ^#AI2i 2^^^LF S£= 3# OI^H| 
carrier-tra nsporting layers §CF. 

organic electroluminescent layer(M4)2J. RS^.Oil— Alq3^^ OI^CHXI.S electron-transporting layer 
9} DCMIOI PVCzS OI^GHAI^ hole-transport ing luminescent Iayer21 2^£2J *\™m sl^F^ 

electroluminescent layer, G g.^Ofl^ Bebcg^. Ol^OiAl^ elect ron^transport ing luminescent layerSF 
a-NPOe OI^CHAI- hole-transporting layer2F2] 2m 7521. ^ k l^F^ electro luminescent 

layer, BS^Oil^ Alq3HS OI^CHAI^ electron-transporting layer SF 96»tS2| DPVBi , 4wtX2J 8GzVBi7F 
^im~ luminescent layer2F a-NPDM OI^CHAI^ hole-transporting layers 3# 7^2J 
6FS electroluminescen t layer^F SxlEIOi SQ. 

4^1 organic electroluminescent layer (114)21 eAF^.2] igf^ ^. a-NPOS OI^OiAl^ hole- 
transporting layers l. 40-1. 8001 Dl, ££, ^AF# 2^(IT0) (112)21. ^ 2. 00, ^ 

s 7is(sa.a a?)(iii)2[ gus i. 45-1. sooicf. 

01 light emitting body(HO)^ 3 ^S2^(H2)SF 2^(l13)2r2J AFOKHI 217WH3I = 

^^A|?|^ 22^, 01 ^ c 3^(112, ir3)ZHH ^§2J »aiUWICH.^3S'g 3^FoF3. organic 
electroluminescent layer(1 14)0fl »AF* 2^(0HiE)(12)£S^E1 §§OL 3^(113)011 Ai SWF?°J 

etch a navoo 2j« asttoi^i^ ^ h ufdi ^h^cf. 

3EI21 0| ^St> h 017|XK}iI 2Jt!" I'lrS organic electroluminescent layer(M4)01iA| ^32^(112)011 a 
AF^FH, ?g^lS-(nim ?2FoF0l 3 £9011 #AF£}CF. E5J* fe^l SSMHI= organic 

electroluminescent layer(114)2J aa*SS Wte SE S!£U, 3 SIS 3^(1 13)(HIAt ffiAFSIOI 
3^(112)^011 ^AFSCF. 
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■03£S £71 tf&HQWJa (120)011 DIoHZq «S4!0. £ 29^ £71 tf&fflCH^a (120)21 ArAIEOICK 

0! £>SfaCH*a(120)fe 2|^0| AiS 3SAI3A1 HHa1£|3, 2W0I ¥Mt! ^2| ^3ti" 

£^^(I2I)'2F 0IM £3W(12I)2J S^l 2,^011 HHXlEJ gfSOl 3W3MM CH^H ffAhS* g3£5 ij| 
^CHT^ &W£ B|S|(0I5K SMr^OIEI- Zj l Q)CI22)1 ^bl*r3, £71 SNM-Stf 122)01 ULaI^ £h 

& smgg^s oi^om jiq. am 01 ^&aw*n(i20)a tfsaoifisoia- tio. 

q 01 6TSfaCHIiS(120)S 3 SSSfS CO€W Lr'isfc ^4=2J ES^(121)2J §71|2| AFOL ^ 32*1- 
=■ ES*( 121)21 z»q-2| §32] AMI Oil BISJS '.= 301 Oih ^OIU S3 E£ S2| tfafSS! 
SJ-AfSK122)£S 01*0173= 2lQlffl,'QIS gj-A^V 122)3 gsgoil CHoHAi DIE! §*!■ StfS Orff 3(1 
1 SCil DiflAI ±S2| 2f£S IWfS £^3)0il #a13CH 3!-Q. E £31 SJAFSKI22)§ 

^ ST^OIeS^ hhah^ai-o| goj 5WSW ch^H BAffiSOl *g -ass .^^£IOi SIO. 

01 £Ai**EH21 d-^IOi!M(l20)^ £71 ShAI-Sfd 22)01 HI 3 Oil «3S! Stf* COS 3 £011 SOI 
01, tfSWJCHI!»(120)2| S1!2J CH^ ^33h2J ^ BKfB COI- SS*!d£2] ehA^(122)OI £31 
£&*<12l )2| ^Oil £g*F£ ZJ3£S A1S StSo^l US*I H£ *bH£S 01*3 SAO. 

01 *fcfi£2J tf§!-aOiB»(120)S" M# M3 £71 ES*(1 21 )2| 3*0il £§«r5 *JJII2J ^StJ- 4^X1 S2i- 
£71 BJA|eK122)S KifOI- 3«3r3, 3 3# gmm ^n»«f(2|» &^)Oil 4>32! S33# CQ-ErAi 1 

■£°s saai±*is sjsjss aas aoiQL a £Ei3oii= zr, m»s2i aiauie ( 123)71- 

^XIEIOi 2iQ. 

E £71 &f§!-a0iI!S(12Q)2J £»*(I21)2I- £71 737aAIS(t23)5 39SQI £71 light emitting 
body( 1.10)21 SAW7I52J g!M(OI gAISEHOilAIS ^33l3-(i.l1)2J 31 2J B3|.Lh 3011 ^hUh 

S 2f2J ^XIS 01*017? Efch a!|A|AIM(123)= £!(■*( 1 21 )2| 5 El 3 Oil g.^EITiU E£ ITS 

B.9921 gsraou 2j3H 25a oi so. 

ES light emitting body (1 10)2] gArs 3I52J ^ ^EIS OI^CHAI^ 715(111)21 ggg 

S 1. 45-1. 303 712J ^TjU E~ ^2| gggl ^ ^XI5A1^ PEL PES(ME|Qil£1l 

s^S), PC(MEJ?KL1I0IM) §0! ^Dt, Oil ^A|2J ii.f§ 1.40-1.60010-.. 

aEIH ^| i.^a.OiSg(1.20)S 6^1 ll'*t emitting body (1.10)21 mM 3011 BSOIB'S light 
' emitting body(1 10)2| ^AF3(^S7!5(111>2i 53)011 SSTAI9I' fl»£ICH 20. Eti* 01 tfA|*EH:MAIS 
^a.Oiia(t20)# 3 E^(121) S W»AfM( 123)21 I ight ■ emitting body ( 1.1 0)2J 

^S7IEKM1)2J iif 7i2J ^7iU E5 ^2J §§1 AWI2J JYS EAIoFAl g- 

5 S^aOil HJM light emitting body(MO)OIL S^foii 2Q. 

ggr-^i^ right, emitting body(110)2J organic electroluminescent layer(1 14)Qil SiDiAi BTS'SWI 
light emitting body (1*10)21 ^30j| ^A(rofe 4^1. -tfSaOl »Ct 20)# ' S«l IAW 71 551 -Bftft» 
•At»E*-tt-20IQ.- ' .. . 

^d light emitting body(M0)2J organic electroluminescent layer(1 14)0j| SiCHAi SHSt! 1 S2) EL^XF 
-43011 CHS" S ASS'S 4^1 organic electro I urn inesc ent fayer(M4-)2J.-S.S-SS^H2| KiOfl CHWAi S 
3 01 g£S^&2J E 28M|.tffl»6tJEAfS U£KH= UhEr SOI 0I.E1 g**fS' ^A^I5 
□ 3 S l ight emitting body(.H0.)2i SA1-3.01I fflSf 4=^3 Stfl 5t^r5 4=§2i. ^Eg?ll *ro.fe 
.g# organic electro luminescent Jayer(1l4)2r"?33^(112)2|. 7113(A) ■» 4^1 *Sa^(T12}ffl- ?S 

gS(i.if-)2j 5pa(B)». ssoili- bhaw 7i2j g^?is a aoi ^aw-HM-EL^xiaaiHi ^si-ss saki- 

£1*3, fe^l 2i"EgW 0I2I2J 21-ES "Hl^St!- St> F w tf^fe S"AHfs j a^j ^ ^|3(A> B)Oil bl^r^FTll 
SAFo.fea. ££71 organic electroluminescent Layer (1 M)2fc ^32^(112) .S ffS7IS(in , )2|"*SSS 

^ £?m um ^ st£s Ats ois&r£ #.2j ggsoi Ai^ a^^i [oi ° oil a^j tji^^a- g^i ^ 

t|~ ^A^S fe^l 2| 7113 (A, BJOHAI E= ^Arti-QK 

^ Hl^stJ- StfM tPof^ ^Af-^ organic electroluminescent lay er("114)2r #32^(1 12)2| 
7tl3(A)0il 3 W § £31 71l3(A)0i|. fflttAI S^AFSTII^Q ^§ SJA^ STOI' 01 

7fl3(A.)0ilA1 E^ol-Ot ^S2^(l 12)01' BAI*}!!, 3HAfa»^aO S SAr^S -BAffi £71 711 
3(A)(HIAi affl^AKfQ. 

Eti- £71 7H3(A)0i|A| Sffl-AKf- 3^(.H3)0ilAJ Si: AfE! ~ SAI'Oil £31 7113(A) a organic 
electroluminescent layer(H4)2J 3"30ilAf BfAWKH- organic electroluminescent layer(114) XI 3 

ans 2-stnAi aawji. n araoiAi £3i 7ii3(A)0ii a^a-Tjzf so sarins sa^ soi 
oi 7j.3(A)i ^mm *aa ^(ii2)oo bahio. 

E. ^3a^(112)0il SArtia^, 01 ^33^(11.2)^ ffMHM 5S31SK11 1)21-21 7I3(B)M BAWW. 
3 SI § £71 703BOil CHo-FOI affl-AhB-TI^SD 5fS BAWSS BAIS SOI 01 TII3(B)0ilAI SSoKM 
*S3rS(1 IDOil BA|-oF3, aBWfSaR fiD S BARHS BA& 7H3(B)0||AI aSfAf^Q. 

01 71l3(B.)0ilAi a&W*f S 5 ffl-*2| SS, organic electroluminescent layer(1 14)2r2J 7tl3A0ilAi 3 

efAF*rasAioi £7i nw a ^3 31 5(1 12521 bsoiai &\mo\ ^3 7is-(ii2)^# Tanaas s 

§5101 3tSor3, 3 a S £31 711 3(B) Oil 3&Ar371I^MQ 2f£S BAFe!" SOI 01 7)13(8)^ ¥ 
a*HM ^3315(111)011 SAht!-D. 

E £71 7U3(B)0flA) 3 OB £71 organic electroluminescent layer(114)2 r 21 7||3(A)# 

?2^rQ organic electro I urn rnescent layer(l I4)0ii EIS0h3h^ai, 3 £71 71l3(A)0i|Ai a^AFtT 
JBjU- ^^01 organic electrolum inescent layer(1.14)^S X13M3S SB4KH 3 2F§0ilA1 

£71 71l3(A)0il aSfAfSTIZfaD ^ SAR2M SAfzJ" SOI 01 711.3 (A) t *m\M #A r ^a^(2)0il 
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BAFSFI2. 3 £2J gAF^2!^(2)2F2J 7HS(S)Cil S^AFb'/II^CF ^ BAF2J2S BAFt!" "'01 01 
7113(6)1 ^2FoFG1 *S7lff(lH)0fl B AFgjtZF. 

nan, *ss^{ii2)ohai ^sjiekmiw saf*!- ss, 01 *S7iEmii)» ^nhtFoi a asoii saf 

£r3, #71 #§MiCHB «( 120)21 £SW(12I)CI 3 0IS2S«1 BAF*fO. 

0! 3^ 0| gAI«EHOilAi£ #71 tf&JJICHB»f 120)21 ££^(121) S! MXIAIMf 123)21 light 
emitting body( I I0)2J SAF ft 71 SB 7IS(H1)2| §'Sj§^2F 712J iTTiLF ZKHI 7F,DF£ 

oF^ §AH))L 01 d+&SICHB»(120)» 3 ESW?(I2I) S X[XIA|E( 123)2] B3S2r light emitting 
bady(1 10)2| *S7IS(11I)2| BBS *#2J £hS}2F 71 2] IfTjLF ££ gffl|2| BBS AFOI2] BSBB 7F2 
SSraCEAIoOT St»)OII .2jSH light emitting body(1 10)0i BafM SJ7I UH^Oii light emitting 
body(H0)2| £32F £*§WiOIB 1(120)2) 7J3(QM S AFSJ" S£ #71 71l3(C)0il CH^ SAROfl M^oF3 
II CH*»2|- WOI 3711 SS«= 81 SOI, £ SffiAWrc B SOI. 01 319(C)! 52BFW 
£+&HOIBl(120)2l £99(121)01 BAieO. 

Ett £ 28)11 UBS Ulffl- SOI, #71 713(A) S (B)DflAi S^Affi- 5!0I organic electroluminescent 
layer(114) 5! ^S2^(H2)1 B1SF3AI £!?!SF= 2F30U1 3 B92J g!0| .*=«£! = ( 112)0|LF 
organic electroluminescent layer(114)2| E-3S39H BAWK31 ^SIDI El SQL 3 ^£U-2j qh 
^ E ^2715(111)011 SAKfSBS, #71 2F 1TOI ^2 71 5(11 1 )2F ■ tf&HOIBB(120)2| 7113(C) 

Oil CHHJ* SARfM «?*FjI 3 CH9S2J wq| SajAFSF^ BT £01 #71 7113 (C)t ^^HM 
4feaOIB»(12D)2| £B*( 121)00 BAFSF7I tDI^Oil light emitting bcdy(110)2| organic 
electroluminescent layer(1 .1 4)0)1 Ad ^"Htf KOI light emitting body(11Q)S BABf 0|]PW2| 2rSKMA| 
2] *'2] 33 sjp. i 

QS23 #71 light emitting body(1 10)3^EI ^AFoFOI #^7| tfSS|CHfiB(120)2| ZJ- E»*(121 )0il B 
AFtJ" K2J WM^^-M SSSFS. 2f £l-¥(12l)0fl 3 OI3S39E1 SAF§j- *! £ 31 £1^(121)2] 

S7ii2j u^°f(i22)e ccfe' awa ±sb ^Egmnsj baf^i^ o-af*!-^, ^skboib 

M(120)2J I'M 3 Oil 4^2! 8WB S#£3 SFOI ±§2] 2f£BmH-2| 3AF2J-S3 SArt!" K£ #71 £ 
1W(1'21)*» SiStrCtt >i^1ICHBM(.120)2J 53.2F 2I^S7I.2J 7113(0)011 SAffiJO. 

a^j sn-^(l21)0il #71 ^EBSI 01212] SAR^SS SAI-g!" ^ A J-^1IOii , l(1.20)2J !»!30ii 
■ CH^CT UI^M3| 3 Til 3AK3 S^POlAi SA^ g^ £&^(121)M dl^.Mol ^1^101 3# E»*(J21) 
2J §71|2J BAiet( 122)01 SAI:§r3, 3 -BArS (S3 £^ ^3 )0UAi ffiAKEtOI ttBOO. 

ES- #71 E»*(121 )C HI^M^I ^3foh~ SOil^, #71 4:§2J ^EH«LH2| BAJ-^SS BAhtK 
SrOL #71 ^A^(122)0il SAf-^ra ^3 3CHS E1W(!21)2J S3Qil Ei^fe SE °13, 3 *j 
S BSAHH 2JtH flS*tfe B SOI #71 7tl3(D)0il BAHJO. 

#71 ^§2] : 2E»fl"O0 CHol-Oj SS^r3. £ 30^ 01 ^AISEHSF SOI fitsadl l.#(120)2| 
■B!A|SK: 122)01 H! SOU -^.3 »4r» ; CO-^ 3#0il 2*.^ S°0il 21CH : AI°1 #71 E^(121)0irSAI-# 
HOI. EB*(121W« ?!2oFQ!. #7|; ; 2|^£7l2 r 2j 7tl3(0)0il BA1o|-£ ^!.2J BAR2] ^S^ r 7| 
.WtJ E30ID1, 01 E 3031: &GI #71- '4}&aOIB*( 120)3 ^A^(122, 122) &21 713 (£^(12l)2| 
f )I P , #71 £^(121)2J ^JJIIM d E»*(12l)2|. 0I32J g#(^^2J S^S)"0fl Zmt 
B-.W2I .8V0IAI BAfe S2J BArZBlF QS^2J &^0i|A1 B AtSJ- ^2J SA r ?M ^ v +f, - 

#71 £^(1.21)011 fl.Arth.«QI £©"¥(121) ^# SI-SS'KM #71 2!:^S7|Ef2| 71l3(D)0il BAHSF. 
£. Si2| SAR2J H*t=. OS UEFLHCHSQ. 

d = P ./ 2 tan (v) 

4 01l# M3 BJ-AFS,^ 122)2|- 7fEI(P)7r ttXhi. E»*(12T)2| ^]f(d)7F 57^3 EH^(J24.) 013 
2J- S#(H|. 4:S|.fi! Oil CH«A| *^2J g^2F ^2J ; gtWIAl BArtt S!0I EK:¥C12I)2| 53 IF 
&ArSK 122)2| 371l4!tH! B-AFSrS 2S E1W(.121)(HI EHfflAl v = + 5° > -v=--5° SE2J BAF2f£ 

5 .B-AFtf SJOIDIv [CFEFA1, E^(121)2J OI32J g#.0i| BAFSf'S! S #71 ^'di S#H^ oFOI ±5 
° 2J 2fES?L q #71 BJ-Ar°J-(l22)2J ^3# CCFB 5t,^F^ 10° fiP ^« ^£.^?!^ °'A^ 
SOI £H-^(121)^# SI33F01 d-^fl Of §1(120)2] 532F 2I¥*7|.EF2J- TII3(D)0il BAF§F3, 10° SCF 
g ^-Eg^l^ BAF§> SOI #71 &AF^( 122)011 BAFoFO) &AFEICH d-^CF. 

#71 B!-AFS«1 22)011 Aj ff-AIS £3*^(121)^1 LFS?j- gf^e tfSFOI. dt«^3, 3 §2J 

E^(12.1)2J S31 4JSF=- SOI #71 7113(0)0)1 BAFtJO. £ CFM Stfs t>^r^ S.S a^j 
7tl3(0)0il BAFSFAI ^3", 3 ^'2J CH^^OI BJAFSK 122)011 2JSH BAf^FOI CFA1 ^AFOil 2J^H d& 
EIH. 3 a g2] £.8^(121)21 531 tfSF= SOI #71 7113(0)01 B.AKICF. 

CCFEFAI #71 £^(121)011 BAFtf SS 3 CH^SOI 3jg £^ ufaFOII 2J*T ff'^Sf ^Oil dSffil 

OtBS(120)2| 532F 2I^S7I2J 783(0)011 BAhtJCF. 

3EI3. 01 7)13(0)011 BAFti" S! S #71 7)l3(0)0fl CHoFOI aBTAFa»^SD ^ BAF^SS BAFS" SL 
£ 01 7113 (D)g ^SFtFi31 organic electroluminescent device(!01 )S^E1 ^A&CF. 

^ #71 7113(0)0)1 [Ho HA) 3&AFS7fl^MQ ^ BARI-^S BAFt!" S S 01 7113(0)0)1 CHoH Ai 4^1^ 
S BAFti" #^| 7U3(0)0ilA| ^'l^F^ I! SOI ^AFoF3, £ 4*1^0)1 EHtHAi 711 

Did St>^M^E1 BAFtJ" S= #71 7113(0)0)1 SiOiAf 01 7||S(0)0il CH*!" BAF^F #71 £^.(121) B 
XIXIAIM(123)2F 2l^g7|(g7l)2J gl#^0)I CCFEFAI g.^^F3. 3 g>^^S #AF*tF. 

£ #71 7113(0)0)1 SSJAFSTIIZfSCF S 2!"£2J BAF^HS SAFS!" S^ 01 71l3(0)0ilA+ ^^A^F^CiL 
3 S-s 3 ^AFStfSJ gj-AF^K 122)0)1 BAF§FO» DAI &Xm\ 2]^ S.^F7| OH ^0)1 Oil S£ 51 

#71 7113(0)0)1 S^AFSTII^SO ^ BAFZfSS SAF^FIl, 01 7113(0)1 ^imO\ mMtl 
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01 SAF&2J CH¥£S & K 7I 7«S(D)(HI KCHAi 0! ,19(0)011 CHS> 'ffiAWnh #71 121)21- 
£|i?iS7|(S7l)*J CCfBhAI ggSFII, 3 gABfeOL £-171 &AHM 2]*J- i^S ^ 

SF= MAI #71 7113(0)011 CHoHAi 4=*i3 ^t F 0l £15 SOI SfSSKH. 3 #71 7119 COM A1 M 

a stoi ^strss mmm iDigoii a iajssfoi #7111- ^sf-sjoii chs- gAura 

*KH 4fSfX0O)SB(l2O)21 £3011 CHoHAi 4-S|Bf*f£S HAF-5F5 8!2I ?I£7F sOFSCF. 

01*21- H"Q| g?\ organic elect ro luminescent device(10l)M 2]SF3 light emitting body(M0)S*E1 1AF 
o[0\ #£W!CH1S(120)i:HI 3 0I3£^E1 S AhzJ" S H B S3 Oil ^33 B!i f :2S¥E1 ±S2| g£| 
LH2J ZfES 2J AMy ^S SIS&Kfl 53011 SAKU1, #71 z*£Bfl 012121 £»•££ fflAPsJ- S!£ SJAHHI 
2|*H tfg!9H31 £3011 SAWF7I (III S Ml #71 #S*BOiB*(120)2| £3011 4=33 S4fQI CHtl" 8AfS-2| 
-?!£7F 71ICF7F SMtJ" ¥l£2j MAFD-OI gCHXIS »ARB$|7|- yOjAi -%'±tt *£»5(»AHr2| 
SAROII CHe!" £l£g*)2] a# SAM? « 2iD. 



?ilQ7F#7| organic electroluminescent device( 101)011 2]oF3 light-emitting body(110)S §AF§H3t £!* 
SWflOiB 1(120)2] 2J- (121)01 2JAFSJ- a§ SIS3S 1AF33 #71 £E5W(121)2| £3HF 2|^£ 

71 2] 7113(0)1 tf&KH" geWSTH^SQ 3 2JAF^£^ 2t»SF= SOI ^Af-Oil 2J*H t^hOl »tF» HF 
aSSj£S #71 SI 3(0)01 S«WS7|2fSCr &'AW£S HABKH 01 7HS(0)# ^2FMA1 ft 
AFSF7I CUSOil light emitting body(110)S*E1 ^1ICHll(120)0f| SAFt]" §12] ^Ahsll £71 V $ 
2iQ. 



£ 3 IS ^| organic electroluminescent device( 101 )2J ^AF£J2j ?|£gi£M 3. 31TS3 light 




body(110)2!2J 3^2] BAWOI CHS!" *T£*S. 22*J12 = #71 light emitting body( 1.1)2] SAI-31HI V 
ttS* »»SS* UH^J gAWOil CHtf ?I££^M LFEHHH 2!Q. 

£t^ £ 31CH1 LFEF3 ?|£^5^ #71 gAISEH2| organic electrolumine scent device(l01 )2| ^AF3(# 
5SIOiSS-('1-20)2| £3)011 ^OIH, £ tfea Oil S( 120)2] £SW(121) SU ^AF^'(122)2] aoiSSWil 
CHSHAi SliiWfe Stfa-CD/S 3#0il 2ICHA42J SAF^Oll CHfi WS*50rW- £3011 2JCHA| S.AfS 
(HI 4?^I9 ^(^A^e=0° 2| «w)0|| EH^HAJ t]-^2j g^HS ^AFoF^ ^|2) ^AR, -eS ^1 4= 
• S!3*gtf0il CHoHAi ^CH^HS #A^fe '*ARH3IQ. 

01 £ 31 3 SOI light emitting body(1 10)32] S^E] ^|£S5~ §3Stf(^AF301l ^3 S^)^ 
SAWIrr ^2J f|£^ ^XI3N MAROi 5HAI^ ^AICHI H ?l£^h ^^^1 ^U^-fe. XI^OI Sti"* Mit 
0IJ2, CP-EFAi Htl£2] SAfSQI »AR»«7F BQ. 

. - . £ &?\ light emitting bodyXJIO)2J SAI300 Sf<S3?S- HHflSIS Hi2J ?|£SS^ 7i2l. 3S» M50IH: 
3"/ EL^^^Ei a SS-«»t?£S" .^AFoF^ 2?I£2J ^AF^ W S?I°J #AF^£. Wtt^L.EDISM' SSgfS? 1 
"v; .^^ SAfo-hS S!-2] ?|£^F Sffl2J-EL^WHI- UlflAl g^Zl-MO;-. ' . , . ^ " 

OISM HWHM'S-^I ^AI^EHHJ organic electrol rminescent device.(101)2i £|£M'£= SSStfOH CHtJ; 
" . " AAWSI. 1 9l£7F ^11, MCF^F ■ *l£2| »AHDO| SCHXIS SARS^I^F yCF. *» . 

.4 . 6^SI'OI-B"3(.120)S mm\Gl £3011 '.SAWS 5L»OI t!&VXmm.l 120)011 

CHA1 tSAHHI 2fS| ^ 2I^S7|2] 711:3(0)011 BAKfKE ^^2§ MAF^F7I UHr 

&P1I. S3St?"^S 0A}ol^ §J2] ?|£^F iFdit emitting body(101)Ef2| S^SCF£ 0H° ^CF. . .'y 

£ 6^1 ^AI^EH^J organic electrol rminescent device(IOI)^ H light enritt i;ng body(1 IO)^Ai 7FAI^ 
2] ^HFIOI organic e-l-ectro I rminescent layer(H4)M ^dl^FH 3171 HHSOll 2l 2i' 

» #AF& 4= 2iCF. 

SE« 4^71 organic electrol rminescent device(l01)= tFH^50IEFH «2T9S ^M^M(U(W^) 
Ol W42ol~ gOI SlU. 01 CF3^50I ^oF3 light emit.ting.body(ll0)^^E12] #AF^ ?IEM:*0i! 
4^I. CrH^52] ^S^Oil CH.SSHM ^^^3 ?l£2| Tcl^F^F 457|^QI, ^l i^CHS«(r20)2| £3 
Oil #AF^F^ a= tf&Ofl' 2J.oH fe^l ?|£2| 7^|3F7F ol|-±S ?I£M52] S Ol tlH^Oil &^|: organic 
electroluminescent device( 101)0): 2J^F3 light, emitting* body (HO) Oil- gJfELifcW soo, qh^^OI ^ k 

aas -*«sie! ?i£2] ^f^f 2^ s^zi- ^i£&32] -«A«r ^ 2io. 

£ 01 organic electrol rminescent device(101)™ SSS2!- light emitting body(.1IO)2| :^AF301i. 6^1 
d^iOH'M(10)S UHxIt!" 510171 Ulj^CHI 9^^^E|2] SI ^AFoF^ D-SJ£^Ai3-0l OFUEF AF9 

§:om ^lh^sit §2j as-i- ^afai^ai ^sa-ss oFs ^AFsas^Ais afs^ * siq. 

0| 3 ° organic electrol rminescent devi ce(1G1)0il 3 £ 28011 aF^a^£AI^ UEFLH^ HF 

2F SOi SJAFoF^ Sl^s oaj A^ 7 , Ah^il CHI 1 1(1 20)2] £33F 21^^712] Til 3(D) Oil SAFmn, 3 ^ 
S 6 K 7I 7^13(0)011 CHoHAi g&AFa»^MQ ^ 8JAIS2S SAtt!" S.S 01 7)13(0)^ ^SFe.FDt tf&a 
CH.SM('120)2] Z| £^(121)011 SAF^CF. 




2*£SmH2] SAF^S ZiMtl ^1= ^71 £§-¥(121)^1 32^-01 light emitting body(110)2] 
71I3(C)01I BAffiJQ. 

01 71I3(C)01I SAFtl aS a^j Afan-iJOil 1(120)2] £1»^(121) a XI 7^IAIM( 123)2] ^^101 light 
emitting body( 110)21 MAF# 7152] glt(?S7l5(1 1 1 )2] g^l)HF 712J SaWTjUH Oil 7FJ)FS a 
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»(EAI5W SfSJOil 2J*H light emitting bodv( 1 10)011 £!7i (111 s Oil, #71 7113(0)01 CHS!" SAF 

2|0il£ l^SFH 3 CH¥£2J SOI 01 319(C)! *2WK3I light emitting body (1 10)011 BAFt^CF. 

£JB #71 £SWI21)0II #71 2fEBS| 0I2I2J SAW£S *'AF£i- 33^ = £*§WIICHfiS(12Q)2| g.33 
Oil CHSHA1 H|±g-*| B>;| 7111312 SfifSS^Ei BAFEJ- &'§ £i»(121)» Ul^gsl MWH31 H*2| 
£3W( 121)21 §7||2J SJ-a^C 1 22)1)11 SAFoFH, 3 «WS(7M-3 #§!3)0{|AI B.W3CH £+§f*JQ. 




3EIH #7| 7113(0)011 HAI© Si § 01 713(0)01 CHflAI SSfAFSai^MP- 3 ZTE2I fflAR£S SAF 
S!S 01 7!l3(0)0flA1 S&AFoFXIS!", S&AFgTII^SCF ^'AR£i BAH* ^£ 0| 703(D)* <= 
IFsFOI BAffiJD. s 

3 HOI tAFSF= #71 7113(0)011 CH^> BAWOII CCFEF QSDI, ?U3(D)01! CHoHAi 4*2! £3 BAFtf 

#7| 71IS(0)01IA| g SOI ^SIStfHS iAf^H E ^g/t/Oil CHsHAI 71101c! B«f£ 

£*E|. BAffi- #71 713(0)01 201 AJ 01 713(0)01 CHtt" BAR! #?l E»*(I21) SI 

HXIAIM(I23)2F £|«S7I°I 93900 CDEfAI 99tKZ H 8W2S »AI«0. 

£ ESi?(121)UIS*Ei #71 7J3(0)0BA1 3S.UF1J- «S H efAI«*ra BhWSJ(l22)0l BAB.KM OAI gf 



711 

3(0)01 3S2J #71 713(0)01 CHoHAi 2&Afg7)|^SQ ^E2] ei/i^SS BAKf B!0| 

01 .7113(0)1 ^HFuFOI #71 2F iTS Stf£S gAFtlO. 

#71 4»&»OIB«(12Q)S 3g-£Joj light emitting body(HO)^ ^AmO\ 01 Oil #(120)011 3 

■ OIB£S*Ef BAFoFS £! § 01 El St* Zffi»*|3 BAFSF5 HI SMFAI?!.— B SOI: 5ISAPIH, #71 
2TEB SI 0121.21 2J-ES BAFoF= HI ajvkFoFCH fi@AI?IIL £ 01 tt§HfflCHM( 120)011 H 13£^£1 
SAF*F£ jtf § OIEI gt!" ZTEBSI3 BAFufe HI £WA|7f^ g SOI ^2Ai7|H, #71 ZJEBSI0I2I 
21 2JS3 BAttfe SB* ■■BABKII tfSA|?|.£ ifi,^Si »3 2!rr 210101, CCFEFA1 #7f light 
emitting body(1 10)3^Ei2[ HI #7I2F 1TQI MAFAIH S&OMJEF 01 SRII CH § S ( 120)2J ^ 
£1^(121)011 3 S3£3¥Ei BAlti-2ll/- S: OIEI St* Z|£Bfl Q|2|2| ZJE3 BAFti" H! "&AfA|3|- 
A1 ^A|7IH, 3 S S ^SR0Olg#(120)£| i3M tfofe '»« 4 k 7|, S3HS IAWI 4= SQ. ' 



Etl-.OI d!&»i:D|gS( 120)21 .Zj- E»^ (.121)011 ai3£Sffl BA^|~ 21 H" g #71 OIEI- Zffi 1 

1-44 O I". ^3 m I t I <-VJ f — —1 1 1 1 r- < r\ 4 \ -rrr, -~t n ■ f— a ■■ t-i «ri -_ • uin i _i ^ ■ Vh i wi - — > * j A . •• n . n . ... ... . . — „ _ . . . . L . — . 




body(J1.a)2J g'=(i:i3)0fl.AI ^AFEIOJ: 2+gfc«|O|gM(120)(H-El.gaXin, fe^lSf light eraitt ing body(1 10) . 

s*Ef?r »A»3fo«»7aa , 4fe3iDur»(i20)^« ^a*wu e^ &ahm 21*1 ^esroi 3 ssh 

S ^A^Q. - . 

CO-EM #71 &9ST9XI0I 2TJF3 S*»3 light emitting body(110)S^E12J BABte 
oflE, 2|.^# aWISAi S-S!S-Sa BfA^SHS ME AfStT 4= 2!CK - - 

Or.3»SS*l0ll 2J»t3 #71 light emitting body( 11 0)1 mkmO\ ^X-flOllMOll 3 013 
¥Ef BAffi" S e OIEI Sti" 2|EB?I^ BAFfj- i»0| siaeiCH ^^ICH1 , #(120)21 £3011 »A»m, 
#7f 2fEg?|0l2|2J ZfES BAft!- »0I B^AHHI 2|fl 4fS*KM #71 £3011 gABPI IfflSOfl #71 

aoii'g(i20)^# mo\ mmfc mtmsn ?ie7i ^h, tuo-71- mmi sesi »Afsoi 

19}?= »Af2fa.fl7F a§ E 31011 ^i?£2 UEK3- Um 301 Sst!" aES£2| V* ^A© 4 
SAHM fflAHBSISS-AI- -ABSfS S^OIIE #71 >+&aiQia« (120)011 A3 2| " BJAH+BOI -Slfl -SH*!" 
»E*£2| 5Afe f ^ 2iQ. 

(«A|«EH 15) 

E 32^ S SS.2J 15 ^AI^EHOll 2Jtl 39SSM2I o»§§ g^J B3E0ICF. 01 ^AI^EH2J 
organic electroluminescent device(10I)~ 3S:S3 light emitting body( 11 0)2] ^S7|.5S tf&aiOIS 
S(1-20)0f|-A| 20101, light emitting body(110)2J 7IB^3 ^^2f- &fafli:OI2'§(120)2J 

#71 HI 14 ^AI^EH2F 

P-H!' 01 ^AISEHOIIAI^ #71 ttSflQIBIM20)S| E»*(121-) S! X|X1A|M(123)M g.SsOl light 
emitting body(ir0)2| MA|-^2J organic electroluminescent layer(114))fi 3#^5^ 2° 

S H gA^2] #3 hole-trans porting Layer 2] g'!!)2r 712J ^71 U 3011 7FDrS ^S4A|^ 
SSEIOI SO. 

01 ^A|^EH2J organic electro! rminescent devi'ce(101 )0il 2|*F3 light emitting body (11 Q)W MM&MH 
■tf&aOf»S(.120)2f2| 7113011 S Mtl %Q\ Jl BAR" 101 OJIHtf ^EOICHE 2&A^F~ ^01 7121 S 
01 #71 31131 «fm01 ff&aom»n20)2J ES-^(121).01I. HAW!-?! IIH^OIL light" emitting. 
body(1 10)2| organic electro I rminescent layer(114)HA| 8f8*fr SOI Light emitting body(110)l gAF 
oFS 2H! (MAI 2| 29J-AF- a 1 2J gAFl^l E 32011 tffi!SW5AIS LFEF3 HFEF ^01 organic 
electro I rminescent layer(114)2F ?SS^(1 12)21 711 3 Oil A1 s"o^h^ 301 CH^OI EI.01, light 
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S 3201 2i£ 51-1 OlSKflS, &?\ &AW( 122)21 £^A^§ gAFaGIGIE SD. 




tf&SIOI I *( I20)2| 2j-£=5W(121 )O0 3 OOS^EI SArt h ;K § S!-Afc2>(l22)2| 5>a£ [CF^ anyJ 




AHHI HJtH d+gW.m, ^71 SSOil BAftiO. 

CKhA1 01 £ 33>ii LFEHJ tfSKBOIB 1(120)1 Olgsfe 3SSSS0I 2|*ra 3 MAfBQif ^Sjoj 
Oil £H*HA1 til ^1 151 7I1CH2 m*m CH^SAHra £IE7r£H, TUIZh^h «£2| gAFSOl 201X1 

BARBIE Hg *|EM£2j |>§ SAHT * 21CK 

E 2I§:S S 33CHI EKSffl-tfEAIS UERHS Uf2F SOI tf§raiQ|3S(120)2J Zf E»*(I21 )0i| II igo 
^Ei SA©|~QI, H SAHf g H|.A|-°f(l22)21 [&5 gfgtB 0 1 El St!" 

Afti" £S*(I21)^S SJ-AHHI 2j*H *+a«fe °< SOI s,'3§H3t £*§BBblBB(120)2| 01 3 £^ gAF 
SHI, #71 2f£H«OI2|2| 2f£5 SAK? SWQK1 22)011 A|2J gfAJ-Ofl 2J^H tfSWKH, 3 X £2J /+ 
e»OIBB(!20)2| 131 tf*F= XOI £J\ iEaOil MAFtJCr. 

01 3° £9^(121 )^« 3 013^5 BAftf SJ-g gg-§!(HI 01 31fS0l W 

2j au^9# an sicra #7i oisoa #af*j- ^qi smfsih, n ^01 g*7i a^sss^Era saurm- 




fAF 



££* #71 £A|«EH 14, t5O0A|£ SSS2I ^AF30iJ £x|uF= tfgfWCH^XIS oFH, 5|£!#2| 

&A^(122)0| £^(12:1)HJ ^.Oii #§*Fzr AIS g*JSW- UHM SIS *bH#2| 

#gffllOIIM(120)M 0|g3»XISN #71 tf^fllOf^WS J=gtJ- IM^OiJ uj-AF^M 3»#£3 2 

OlOjE *9BB40I 10I7F 9S &Ajet» JaS*BW-a'..i7FS^a«Ftt 3|S*!- 7[E|£ 2-OIOI £ • 

' ' s 34^ tfeaoisfns* aswm uehh^ auisoih, oi is&aof^na. &y\ aMU&mM -oise ^ 

.• fcH.^2| d-s^|Oil , M(120)M 2§. -ZJ-ZfSJ «W^(122)2J ^0|«^# A1^ SfJiZAI^AI S5l 20ICF. 
• - ' PI. OOQilAfe 2g2J 6fS39OIB»(.1:20)2| A1^ :EH*»FS SJIEIS S^FH, d|.*2J 4SafflB*(120)2|. ' 
• * ;•. . -21S3M ZW A|73A|M(l23m S^&. 2iCK . .... 

Dra &s i&^cH^xiM oissta 1 &M*t( 122)01 .■"as^.s-s .^^s-s ^xi£ioi sibf mson safh- 

£& ^71 ^XflCH¥Xfl^ 2| £U-^(121)2j gTMHI Sj-A^(l22)ft .^^1^ 2 Oil ^H. 

mmm or d-^ioi^xHM n -oiass^a aAi*fe as oiei ^£^?i.^ eiAwe am &AfAi 

91= S SOI 3|3AI?ia ^71 Zf£a.-« 01212] SAiei— i'l BfABKM tf&AI?.|0«, £ 01 tfe 

BlOi^XHOil 3 SS^S^EI 21 » * OIEI. ^£g^l^ ^JA^h- ^AFA|9I^ g 2101 

flSAI^IH, ^7| ^£^^1 0I2I2J 2>-£^ ^'AF^F™ ^'g S!"AF^FO| £J^A|?|= If^mSM SiS 2 

PIS IQ.: 

f^AISEH 16) 

□125 £71- organic electrol rminescent devrce(.10.1)S 0|g^ 5h§.SAIS*IW CHoHAJ filSiBO. 
E 35^ ^71 °-iJg.5A|§^|ej M I fe'AISEHl UERH5- ^3£0|H, 0|. 5!jg5A|&x|^ 
Sl^ A ^oS ,30)2J 3 '«I2H1|MSA| ff^lM Ai#tt organic electrolrminescent devi.ce(J01)M 

^g§2SF)§ 

- - - .... 133201. °4g^AF7F 

^§2J Bf?f6fEH(M» #3 eoj^ MHHtf AK EH) ^ mtm eH§#(i4Q)# gfl^rS SA|0f| ^7 1 715(131, 
132)2| 2I3QJI ff»S(134- »35)# «*!*!■ 20ICF. 





—i 

_ _ Jg- 

5(135)01 BABIil., 01 QS^2J S^5(I35)1 *affi- S!.0| 3 flift 7S§hb'2f D»»2| JT&ESI HI 
Oil CO-E ^D-OID. 

j? 01 2|SSAI^XK130)S lEilEii Olg^AI 2^ 201 01, CKFA1 lEHEIOfl 

2J^ S2j ^47F S7| UJlSOil §|2J ?2rl# Sfll orfOj gfS BEISAIi 2# 4= SiCF. 
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nan ecbs «^zm±j-h\x\)= n g> e 7ie(i3i. 132)21 g^z^i sj7ki = a sou cue ^sawa uh 
tf^EHon 2jm ^23 ^sfiisoi »5rzKQ, nan ckm os^a ss-soii sam^ ^ s^i-a e& 

#EH7I- WSOII, 2!7r22-g HlOifl-SS^ SMSa '^S «£FAI?in, ^43 

aAima s-BEias- sa cwsaishsM saiit 4 aa. 

SE 01 4IAISEH0I|AI£ #71 sjEiOIMMAl £ 2S0II UEHd! 4!AI*JEH 143 organic electrol rminescent 
dev iced 01)1 OlSokO SiD. 01 organic electrol r mi nescent: device( 101)3 ?g3 £g£ £9 CHI § 

3* 01 ^'SSAIS^ti^ ^EH3I^Af % #7l organic electrol rminescent device(1Q1)i UHfl&U!. 01 
organic electrol rminescent dev i.ce( 101)5 E3H"32! light emitting body(H0)^£1 sAWI-£ Sf § D| 
El St!" ^CEB^IS ^Aror= SI & SOI 5|£!A|?|D|. #71 2«ESS| 01213 SA^I- 

5^1 S.WmOI i^A|3?in, i3£^¥Ei 2JA»^ 211- g 01 El §*f ^Am~ H# ^Af- 

Al?lfe Sf 2iO! *!SAI7|II, #71 ^Eg^l 01213 &AWI-& Si BJ-ArffKB £+&A|-?|£ Hmm<£ 

m 7ra twjmwmozvm gnt* 2101a. 

01 2HaSAI5»= n 2? §5AI^7J( 130)2| ""ErOie^Ai light emitting body(1 10)£^Ei3 S# SAW 
5 §*S!£S SHE, 2IS-S SJ-AI-AIS IfSS-^S t[g ffAISSSS oHE At§3f 4= a= #7! organic 
electro I rminescent device(IOI)! OI^KQ a7| ttHSOil, «ffiSAI2r ffl-AWJSAISI' 2^3 71.^1 2> 
Til ^ * aCr. 

nEIH #7| organic electrol rminescent device(10t)3 *+§WJOHI»( 120)01 mm n gSSOfl 4* 
*J°J ^1 Sttffe 01 El St!". SffiESia SARI^^ SAWS. SI BJ-AMJ?I£ § SOI S|.SAI?I£ 
^£3 as #71 or g a nic e I ect ro I rm i nescent device('IOI)* 3S'S*0! 2|3£AISWia fi.AH g- 

*W [IH~ light emitting body( 110)8 SA»KM tfSWilCH fll(l20) Oil SAKf S S DIES! 3£> ZEHfl 
S ^Art!" S£ ^Ardj-gKIS a gJQI ££ #71 ZffiBW 01213 SAWS S£ »AHH 

3oH i+StKH g3St> F (£AIS0il 4^2! SMf)S StWfe a = 2HEgS|S ^Ar^rH^, 
gA r Sr= S3 *|.£7|- £11, >il(IF7h.#^t!- *Ea ^AhlrOI SOOTS »AW««7KMS Sttftf-WS* 
co, u,^ °4§fiAI4:XK1 30)011 HAFAIB ^ aa. 



££ 5!|-S5A|S-«0il °JAH5r5 2I1M OjgorOj £AIS UHCHI=- ^71 organic e I ect ro I rm i nescent 

• device(101)2j d-&BICHaS( 120)01 n £3£S^EI ^\m~ Sltt £ 01 EI St!" ^E^?iS °JA^r5 
^•e &AFA|?I5 ^' 2101 ^j2!A|7in, 4»"7I ^E^^l 01213 ^£1 SMtfe ^ft ^Ar^hOI a^AI7IH 
°4S5AI4!73-(130)S *2H5F01- ^71 0111(1 20 )0il °JA^ %! 3 n "hVPK122)H| S 

t!!2! ^H^^E1 ^§3 ^SE^^I^ SArt!" ifg.^ilO1SM(120).# ^ISuFOl light emitting 

body(t10)0il SA^Hl, n SOI light emitting body(U0)3 2^(113)011 3oH S.WEICH 
6ta-aO)SS(120).25^EI 5HSSA|.^W(13O)0ir eSAH£J-Q. -£E ^71 ?i-SEg£| O|2|0i|AI aAF& 21 
^■71 i^SIOiii (120)3 BWW(122)» 3.oH BfAftfSSI.OI- 5*3 £AI±3J( 130)00 SArt!€K 

CCfEFAi ^7| organic e I ect ro I rm i nescent device(101)M aSo-KM S^CHI^ 01 ' organic 

electro I rminescent device(!01)3 ^^imi'M.f 120)01 light emitting body( 11 0)^Ei g-&E|-= ^13 
■ ^Hiiefe SAI01I ?l£MSg g§MmF7l ^It!" li^Ar^Ai §3 ■* LS 7 r ^n 7IICF7K 

.KS dEAl 71 301 Jtg- mi^Ql U.SS9**r2| aiaiAIS«SA| JlfeSCf. 

: £E ".:ai» OlSSfOi" &^oF^-§^0H^ ^71 organic electrol rminescent. device(T01)3 • 

. d+SOT CHS #(120)01 airs WAFAr^J-S WWaSAt SAKH. light emitting body(1.IO)3 1 
2^(11-3)01 »Ara-aS^&«SS.-OI §.S?rE7r^H. WS SA|.7|- SCHXl^ SWZffll 

S!-A}-^3 S!j:aiAISttlSA| 7I^Q. 

^ ^71 -2)aiAIS-WS n BHEKDI^Oil #71 organic electrol rminescent device(t,01)M Ol^tf 'SlOlO), 
01 organic electrol rminescent device(101)3 .d}S»Ol.aS(l20) SI Bf»aS!- light emitting body (MO) 
3 S^(113)0i|Ai *}Am ^ a7l [fflSWL #7! light emitt ing- body(1 10)# SfBWSaRl ^ 
S-5A|^7J(130)3 S3(*At3)^Si?a ElA|*F& 2I^# £ 35H" nHjatttfSAIS .LFEHHS Hr2F 301 
.SfAI-Aia fiAlofe 2E 7FSo>j1, COErAi organic electrol rmin escent device(101)-S^Eia V!S Ol-S 
ofe ^Hr^fiA|2F aS-» "QI.S*F& S^AFSSAia Sf^# 4= OiatJF 2way£A|§«SAt AF-g 

w ^ ao. 

01 §° #71 ^A|^EH3 organic el ect ro I rminescent dev ice( 101)^ S^S! light emitting body(llO) 
Oil n organic elect ro I rm.i rescent layer(114)3 S3 ^IrlOl S7|ELfc*rS 01 S» 30171 Ufl^Oil 
mmi SI 2i a Til #A|-^ 4= ai ^5!- OFUEr ^A^iAIM ^Jt\~ §°£ SAht!" 21.1^1 si 

a» ejAism saim 4 aa. 

SE^ #71 light emitting body(1 10)S S7IBLfc70- ^S3 ChH^^i ^ H Ur~ SOI a^l^, n S^Oil 
£ Sf ^&x-l(S¥E13 MAF^(d^01^»3 fiSOil MA^I~ §])= tfSfOll 3oH #71 ?|£E3 ^3F7F 
4:^1 ¥lEM53 SOI El 7 1 OHSOIL ^g^2! ?l£3 ^ioh7f- a^ ^stt ?I£S53 Si 
913SA|£XK130)W aArAI^Ai nS13 &## SAIlf ^ aCK 

XID7I- 01 «iaaAI5WI(M.A|.S a|SSAIiW130)SA| 1 Ell' Ell OI.SSW SKI ^3"! ECB^ °4 

asAj^wt ois*m a7i tm^oii airs oigars s.wsiAitni aoiAis us lEit^e s 
ai^ ^ acF. 

E #71 ECBS 2H§5A|i7^(l30)= °4§S3 S§-5!-(134 J 135)3 S^Sl 01§5|-Q1 *f 

2^ 20171 UHS01I, Wll MS ^ fF4:3 ^1 «tFAI^ MlE1iF#l fiA|AI7l 

~ §^ S.s fiAl^l SOiSErn^ t!"§EIXI grAIEJ", ECB^ °4§fiAI^7^-(130) 

feS ^71 Oia^ ^jCHI CHst!" ^3 Sfi s^F^ ^STlll #71 light emitting body(IIO) 

3 organic electro! rmi rescent layer (.11 4)011 StflttSSJH ^aa^F SS !El5h#g 5AIW 4^ aCK 
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a ^AISEHSJ SJCH Ai£ 4'7I gAWCH £^X!JCH ^ Ji! Oil 3 Q|goa«Ei S Mt? S B 

oi si zj-sbws 2jaf*j- soi sisara tf&acHwaa hswi sawh. 4-71 ^sb si oiaa zj- 

E£ SAhzi- 01 SJ-AF E = tfS^ra 471 53011 BAWF7I (iU&.'HL 4'7| tf§pgiO|*ni^» 5(3*? SOI 
SAFSF£ »4F2| SAf»2| 5JE7I- SH 4 7IICF7F «£2| aAfSWI 3ffl*l£ §AF2!-gSI7F a§ « 

*I£B52| S# 8A«f 4= SAIOII ^AhEML'^Ai AFgSFS S^CHIE 471 <L^!Qi^J« CH 
tl Sa &f&0|| 21 fl gfE*!" ?l£-^5a S# fAli- 4: SJCF. 

01 SSSSWIOil 2CHAI 4 k 7l £f&aCH*BI-£ Blli'fS ^1^01 A1S 32AI3 HHxISIH, ZfZfOI BSS 
271131 3££ aj*2J ^Sti- ESW2F, Oil ES^a gfl 2>-2jOil BHXIHOi 2> fc 30l S?AF4t S3 
01*017] = S!"Ah3^-# ^HiofH, 471 S»AF4 ^01 m*FSF5 £33* #5 SWBW3IOI, Oi 
r^il£§ OI*QiX| = #SWICH¥Xlli 0|©£F3 3 0I32S^E1 £9 1 EI^M SAF*F= S § 47| 
«JAF4 B|°42| s^SB CUE Stf* OIEI Sffl" ZfEBSIS SAFoF= SI SMFAI3I5 &' SOI 

2AI7I3, 4 V 7| 2JESS1 0I2ISJ Zj-SS SAFSF=- St "JAFSF01 tf&A|?|.CB. E OI ^MCH^XHOil 3 
E3£5^Ei SiAFi5F= S § 47! gtm Et^m~ OIEI ZfEgSIS £JAFoF= SS ^AFAI7|^ g 

aoi siaAi?m, 4 K 7i ztsaw oiaa zgs haws si &a»hm ttSAiii ^ sjcf. 

E 471 ^^GH^H^ II OI3S 31/^a ^AF20j| g=rAI-31 gxl*F= 5101 dF&*ioF3, E 4"7I EU" 
^a 47| 3^2ja ^AF^a gasiF ?ia g-TiU 300 7FUFS 22! 5101 #Ch 0I2F &0| 

4f£S« 39*9* «Att!- SOI s# Si« tt&fllOI«IIO|. BAttPI ttH^Oil 3*901 SCHAi SM 
£° 2i§ sAfAia MCI- H« Ea SAf&ff 2JCF. 

e 4-71 gifss on M3 s7iel^afoioi, £7ib_±af dh^^oi w^tum mm el^as^ei 

°J sAHPJ ?|EM50il ^71 QH^r^SJ ^ah^(H| CH^I-01 ?IE2J T^i^F^I- ^71X13. fe^l 

ttSOTowasi iE3Qii mmh^ ss tfeon s4^h tiE2j s^i-M^a ^ie^.5^ soi sq. 

E S ^S2J 2H§5AISxlS ^§5AI4:A!-2J HH^Oil 4^1 S^S^ie HHxItt 51010), 01 3&as^|^ 
3H-^2J MAF301I 3 3lfrl^S^E1 ^A^^ S B OIEI S^j" ^E^^IS. iAft^ St «WA|?|^ 
^ SiOl ^'3AI?I3, Q7\ ZJ-EBW. OI2I2J ^E^ ^A^F^ SM ^AFdFOI ^AI^IOI, E a*S¥"H 
SA^fe 2IH- S OIEI 2J-Eg£IM g.AH&fe SI "WAI^I^ ^' SOI ^!2AI?f3, ^1 ^E^^l 
0I2I2J 2fES a.A^fe S# KAftFOI iTgJ-AI?!^ IW^Sl 7h3 d"^IOi.^XH# flflW 20IQ. 

B-^S^I 5!|S5AIS«(HI HJuh3 s*SSAI^»2| UH^Ofl 3 »-«EFOIMSA1 HHfltt" 4^1 S^:S^|7F ± 
§2J stflW CH« ^AF^2J ?|E7F ftil, ««« ?IE°I #AF^O| SOI»£ tAR8fl?f »S « 

£^oj ^AF5^| [IIISOiL 01 ^g£AIS-X|0il £]^F3 3 SAI1 H|^^ g%*£S^E+ 

[£H.2j 5F32J gr^isj mm *m ohn. s.A\m gtfis ^ ^e^^im a?ii ^ ^ a 

i Etf gS2|.^§5A|'S7lS 0 -^S5AI^:An UH#0il «7| ■•ag'SSaS HHfl-tf -201 01.3^^ 
3^a°l MAF30il 3 ^Afefe S S OIEI StT ^Eg^lS ^A^.fe S # . SfAFAt 

^Pi3 g aGi».-.sigAi?is/^i. zfSHfl-oiasj zi«ss*Aiajs s# B?ABFor-as:Ai3iii, e si^s 

^Ei BAWFS- 2IH" S OIEI ^E.^^l^ SAFoF^ S# ^AFAI^I^ :gj SI 01 ^!2AI?I3, 4^1 ^E 
; H« -01-2121 ^ES SiASF^ S# StAFSFOI th&AI^I^ d^Oi^XHl SxitJ" 5101 CK 

( cuEFAi s g-ssj eH§5Aig-»# 3&a§-xiM g^oo aimi-=-g^ou£ m\- soi sh- 
ot OJQ, 

s "aapoi gAi-m^ S2] ?ie^f ^3, «d» ^iebj ^afsoi ^o\j\~ mM^&zm S.: 

E^5°J S# SH'S-ffAI^WOI HAFAIB- ^ 2iCF. 

E °-S§5AIS-xl0il SAFoFS Stft ^mt= g^Oil^ 4^1: 3^S-fl2J t^MOi^-Wh^m^ 

2ia ^ OIEI zj-Eg'^IS tjAF^te SM BfAI^AtJIS S SOI SSSAI^IH, 4^1 ^E^?l 0IS°i ^ 
£1. gJAF^FS SM BAffJOl itSTAI^IHS 4^1 tfS.WI0J^»l7F 0 4S.5AISxl^^Ei HAH* S § 4^1 
^E^^l^ HAtii S= S2WJ?l 4^1 3^£^ &AW : aOII SJ^H «^AF£I01: ^^Xf^Oil H.AFEI3. 

E 4^1 2, h £B«0iaS fflAFSJ- S^- 471 i+eaOIWIOII .BJAFflSSIOf CFAI ^^AF^Oil gAFSQ. 

CCFEFAi SS^FOI e^o!= S^Oil^ 471 ^aiOi^B^F 3I^^¥E1 ^SEI^ S2| 

§2J gf^SI ^Til S.F= ^Al CHI ?IE^51. g§.HFa|7I ?l^ im^XF^AI ^[3, aiM 0!g 

oFOI 3S^F= S^Oi!^ 471 >^IOi^H2F ^AF^7F SIAI^S ^g^FE^ 471 0i>z^2J 

s^oii 2iO)AiE a.= aio^2| ^^loiiAi ^ ^mi ^ aa. 

Etl- 471 ^AI^EH^J ^g^Alg-XICHIAI^ E 35011 LfEFLH £ UF2F aOI organic electroluminescent 
device(101)M, 3 ^X1|CH^M(I20)^| i3(^AF3)# «JSSA|'iXK 1.30)3 01-3(3 AFa)O0. CHt> F A|^ 
HHxl^F3 271 4-71. organic electroluminescent device(l01 )S E 360il LFEFLH : ^ CFB fe'AI«.EH2F V 
01 3 tfSWOOl H (120)21 131 o 4g5AI.^AF(130)a 013011 S^FOl HHxI^HE §IL 3 4"7| 

^sthi-ch as (12021 5321 xixiais(123)i m^&he ^cf. 

E. 471 £AI*jEH2J iAI 5« 01 Ol.Stl" °^§5AI^AF(I30)^ ECBS2J 510173 a, 4:71 

oh§sa|&S(130)~ lEIE'EiM 0IS3KM lE1tF4"M SAIoF^ 510IOIE ^Q. 

014 ^AISEH 14-SAISEH 1OT CHoHAi ^S21XI°N S ggs Qi^Oii ^SEIS 5101 OFLIDI 74a £ ' 
AIM ^IS ^§01 7F^FCF. 0111 M3 °^SEE1 EC^gaOil TN^gSE, STN^gSE, n± 

E ■ 2^M(GH) 0 -i!gSE, SWei Olg^FXI PC(4S0I)£E, PCLC(3MAF^^°4S )SE, P0LC/6H 
EE, la^EO'ei^SaE, PC^S/OHSE ea 2ISSES ajSSAIilHOfl Sjg^- 4^ SiCF. 01 2f 
oH§sE0fl C0-EFA1 WIM M3 §E11Eia S^LF SlfSa ^a ^SSAIEIHa 74E ^§"31 



S# ^ A^KjT 4*7? 5 ¥ S 0? S AFti* S S- S§ 2}:Eg?l-S %-AF"Ss U'OI BMtAF?l£ .B 
^iSnFCN ^AFoFH> 4"7| ^ES?I Oiaa 2fES #AgF.= SOI BfAHH. 2J^«- fibgWKM ^AF^FH^ 
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2101 7Hs*IO. 

SE 49I*J 2, v £Ali,'EHOirAi = organic electroluminescent layer! k\q32.S. 01^01X1 = electron- 
transporting layer*!. PVfcSW B102I- R, 6. ES-SWH23 hole-transport ira layer! Stft!- ^£ 
jjjc §a < Q| °7IEL.IHS1 OliiSrO) S--S2J electroluminescent layerU 3= 01 ^ ^221 
electrolumine scent layerS olS 2E 7fS4fQ. 

491 fiAifiENMAi^ srsnasr «£S«mhi 2i*> ssoi £i$a s?ase §£2irt sias^ *rai, 

organic electroluminescent deviceOII 2J01AI IJIffllSt PVC-'il- sriMgt 5MAISE sH. 

Alq3^ SE£ Alq3 5! hole-transporting layers ^CHI Alq30ILi hole-transporting layet^l g-Ihil-53 ^ 
2| * §2| (HIUXlI S4*HI. 2S 0}§-S^S| St Sfg*l-= ¥3-11 £3 §7 WISE SQ. Alq(3)S 
3 ft*|7}33ai- 2X1-21 natMM Sffl StfB*«ISk MB 13 asa(6)]U- SMAI?ia SO- 

irsv 4= sjd. a aa s§ *i£2j g^a/js sis soiera tpb, m 1 - 

bis(2,2'-diphe nylvinyl ene)biphenyl, 4,4'-bis((2-carbazole)vinyleiie)bisphenyl, tetraphenylb 
utadieneSEfl. cyelocentadieneSESI. oxarflazoleSEH 121 gqy&Xiai SQ 901 5X»AI?ia 
5D. 

ZT AI*EHOIAIS B.W?H2E2^°£A1 [OJdttSl- 01 §51X12!-, o|-Es(Hf ,. SfStW 3. 63eV)0IU 
SsskiSJ ±&S(Sc. 3. 5eV), 0IS*(V. 2r3*^ 3. lev), ee(La.*3»* 3. 5eV), All 
l(Ce. ^Si^4= 2.9eV), £EHI2aB(Plr. SrSt^ 3. 0), U2DS(Nd. 5ffKMs 3. 2eV). 
IklHIKPto, 3. 5eV). A10H(Sm. 2. 7eV), S£M(Eu, SfS^4= 2. 5eV>. 

7HEIe(Gl SrS£N£ 3. lev), QI = M(Tb, ^2*^ 3. 5eV), □±5S^(0y-, ^ejtf^ 3. 5eV), 
Ui(Ho. Sa»^1 5eV), MMB<Er. SjatK* 2. 97eV). tl(Tm, 3. 5eV). OlEil H§(Yb. 

2. 6eV). =E1IM(Lu, Sf21N£ 3. 5eV)2) EMU 01121 §1^1 Stltt ifsOIOtE #CK 

4*9| £AI**EHOflAie ffiA|-?H2E2^= SWSOI lift!" 33^22!Xia. BrAiaOfl 211 § So 1-01 

£iU?ii ^21 ^tsia fas*!- aar»s-2AK»4* sjoi o -s§£Ai2i aio^e a?ii w 4* 250. 

491 Zf aAI«EHWAIS atS-IAimaej TFT^ ZL &£fll#0| ■0»ffli4l5l50ltHS. §201, SD affJE 

Ofc^OICHE SD. TFT(31)0II Slfcf ^EIH^S 01 21 (HIE 2£I§2XH OI#& r XI S?H «f§l UI^JAJ D) 
S»h£ 3^1 ^EEFOIES^S «t B^0HM§!2-?SO|CHE 

i. 21-2? s^i ?= v = tj^sj =s?iszj-oii urns ^§i srn. a-^2i ^s^is^oi sAiaa 
sissiAiniyaK 

7WiH))i oioiiAi MKftfdoufe-aS^ah yvMm: mim &hss uo«*= ^s^^ 4^1 

—• ~ •••"* — ~— qj 






s^tj- 2. ?ai 1 *to« siot At; 

%^i= ^*t»»n 
i§2\2j asioi a 

g.^*"- 3. M I *J0ft SIOlAi, 

|£g ^imfe ^^Wl-JB 

isasi aaoi a 

gaH^ej-ij-o-fe 21 f92S SIS £AI§*I. 

m=?*+ 4. si 1 %m 5io\M. 

&y\ S?\ELM'£= organic electroluminescent. layerSh 4 k 7l ajS|EAf]II.B2| ■ AHJIM organic 
elect roTuminescInt layerSj: ^ihtfe Sll S^KQ, SD 5EFSS^2J S.I §fS§>= S^SShSl 
ST= 21 5AIS k XI. 

5. SI 1 fttM 

4^71 ^2^21- 4-7I ^§5AIEIlti2| AlOIDil 4^1 23^: S 4^1 S7\ electro luminescent layer?! 9|*lol 
= 21 ^92S Sfe £AIS*I. 

g^tf 6. 331 1 tM SiOiAi, 

4 k ?l S7IBJiaS 4 K 7I 3= 2^00 jyMWH EH SB A) ?2^1 UEKH= 7I&1 ^ 21 
SAI3XI. 

§^ 7. SI 1 Sfli SiOiM, 

4"-7l 22^= 491 ^^electroluminescent layerOfl ggl ?2JflS 0HicE2^OI2, 4^l ^2^= 4 V 
1\ %7\ electro luminescent layerOll 2X11 ?2JSfe ?H2 = 2^a 21 Sl^ SAISrXl. 

8. XII I tfOfl 2101 Al. 

4^i aisiAinas isiiEii =?umii 21= 21 31= iaisxi. 
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S^ £> h 0. a ! 4HM SiOfAL 

?NSSAIH1fl§ #71 *K§T21 5S7IS2J ™CH£ *f^M aSSt ?H|*H2 Si 5 51s 39 2S 3fe 
SAISWI. 

10. a 1 *H3II 21CHAI, 

Ah-?j oHwir A | n j|Lg S e^2J *S7IS2| 3 DIE Zt^CHI 38-51 ^UI*UL #71 *JS2J ¥371521 

^i^oii oi^s ssFwi crew saws #7i ?*!82i ^as^s a #7i ss-ssi sn^toii ^loH 

| *|S2J Wfi #71 SAI.S£§*a SAWS 211 iS2i oF= SAIS*. 

11. a i m\ sioiai, 

#71 S7IBJ0MS, 

#7| organic electroluminescent layerSJ SS0I.-.WWS m\ UXIS tfSffllQIWIl ?UI*UL #71 
SaOWaft #71 SlT^l SAWKM 01 &E}«OI*aOI 3 OlS^^Ei K5 019 S«f 2f£ 

g£|S BAKttfe *!S e.KA*AI?IS 81 SOI 32AI3 #71 2JEgflQ|2|2| Z|£S HA»e SS »AW?| 




H 24= 211 m= SAIg-xl. 

S^t!" 12. Bl 11 % h 0il 2iCHAi> 

#71 4faa01*a = ZWQI AIS HSAIS ^01 3.313* *^2| 7FAI1M}{| CH 
*BAj EIW2K Oil £»*'2| 3711 ZWOil HHxIEICH 2, c 90I 7!:All/ l 0il CH AH B.W.S» Sfe §.3 

^OiJcj 21= 211 £AIS*I. 

g^tJ" 13. £!-£T2| g^Oil JDIWS organic electroluminescent layer! ?i = 0! a»S2| *j 

*aW b Oisll-Et BAWS S! S OIEI S*h ZfEBJStS BABfe »AtAI*l = » SOI 32AI 

01212] zas eiAwte dm s^Ahoi=oi #stai?i= ^isi ?>n as si ^gss. m= ei^# 

«. 

a I3«HH 2101 AL 

Sa. o» Moil Hijllaoi -ssoi «w#i »s isss Bt^owe &M#^i;^ 



15. '^2f S4bl ^xlS ^2712-ZM 3«-?42- °4§i ^H, t.^2| ^3715^01! SALS' 

■3kAHHHI CHfllAI ^SF## LffefUS SS^iK -7MIBM CHflAI ^AF#1 UEHA& 
4a *ff=21 AmioSrixlEIOl 7fAI§tW' QioHAi ^2h#l UEH.H-3- «CT SS- S 

2] AH3I01I ^'S2f2| 2!7HJ ! 2S^I "S'SfSIS ^71 electro luminescent layerM ZiH* #71 ^§SA| 

imm CH4P5H3I HH^liS S-71ELIH y.l ^HIoHl, 

#71 2^SSAin»2| #71 JEAISSS^H #71 °-i{gOfl B-AFS ^11 #71 S7iaiHtf2J. #71 ^Sf^OllAi 
BJ'AWKH #71 SAISOil gA^h~ BTAliAia 

#71 5! ^S^2J Ami Oil 217FS S^Oil 2jo| #71 °7IEUHy 2j ^.1 #71 ■ 2J-S3EAIH 

y2J #71- mUi #71 SAIS^^Ei sAF^fe ^SFJEAIM S^ofe 211 *5TSS »feiAt5 

16. a IBtHH 2ACHAJ. 

#71 ebU-SAIOI SiOiAl, #71 JEA|&£SWt #71 q&bt HAS ■ ■ S S #71 22^ S #71 
S7lelectroluminescent layerl ■ ^-iWk£ 211 SF= 2AISxl2| ^§^2. . 
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